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FlSFAGB-TO//MtS SERIES 



The International Health: Planning Reference Series has been developed by the 
Of ilea of International Health* PubjUc, Health Service* on request of the 
Agency for International Develops 




The series consists of six basic Volumes which cover a variety of health 
issues considered vital fo* effective development planning. These Volumes 
contain reports of the state at the art surveys" and bibliographies in selected-* 
subject areas. Th^se are intended for the serious researcher and pJUjaing 
professionals* i « 



These si* volumes are supplemented by ten "additional works in the 
International Health Planning Methods Series, which is Intended to assist 
health sector advisors, administrators and planners in health related 
activities. Each manual in this series attempts to b& both a practical tool 
and a source, book in a specialized area of concern* . * / 

The volumes in the International Health Planning Reference Sylee contain £he 
effort/ of experienced professionals who have identified limited but pertinent 
reference materials for planning in a particular field* These efforts/ 
however, were short term (2* man apnths) and, were mainly prepatory to the s \ 
writing of the manuals* Through this effort* they hope to provide the AID fiel<| 
officers and the host country counterparts with useful references for 
systematic health planning in developing countries* « t 
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PREFACE TO VOtjJHE .TWO 




This combined literature review and annotated bibliography deals 
with the subject of environmental factors* in health planning for 
developing countries. Under this title fi^ ^bupe^ concerns for 
pure water supply, system? for wastewater aitdK excreta disposal/ 
pest control, and similar environmental and .habitation issues* 
This is the -second volume, in a series of worfcsV known collectively 
as, tfye International Health Planning {(eferentV Series* 

.The series was produced by the Officp^f International Health as 
requested by the Agency for. Int^n*6fonal Development to ffrovide 
AID advisors and national health officials in developing countries 
with critically needed references for incor^*atin^,fkjBalth planning 
into national plans for economic development. A\ 

This volumes is intended primarily as a companion piec^\ to voltane two in 
the ;Methodsl aeries , entitled Environmental Health. Planning. Refer- 
ences included here* identify works that support; and enlarge upon 
material contained in the basic manual. * ^ f 

It should be stressed from tfce outset that the bibliograp! 
.here makes no claim. to be an exhaustive or comprehensive ti 
available resources^ It is a selective bibliography only, 
ia Is were included only if, in the opinion of the authors, 
related directly to environmental problems pertinent to healt! 
planning in developing countries. \ \ 

Texts written in languages other .than English were excluded from 
consideration here. References that were of solely historical V 
interest were not included; nor were several otherwise excellent ^ 
texts that* related *only in general terms to our Very limited area 
of interest. Most of the references here* are to books or articles 
published during recent years. . w 

Preparation of this volupie was undertaken for the Office of Inter- 
national Health by Plog Research, Inc., of Reseda, California, 
functioning as a subcontractor to the E.H.White & Co., management 
consultants of San Francisco, California. 




The literature in the* field of environmental health is Indeed 
massive. For the, purposes of this literature review and biblio- 
graphy, the research. has beek focused primarily on the areas of. 
clean water supply.'wastewaCer and excreta disposal, treatment 
dr disposal of solid wastes, and pest control Including the use 
of pesticides. 

A " ' * ... ■ • 

* ' 9' ' * | • 

Additionally, environmental health hazards have been included here 
to a somewhat lesser 'extent with reference to occupational health 
issues, radiation hazards, air quality, food sanitation, and housing 
issues related to environmental health. < « 

. * . 

The^user of this volume should keep in mind that the literature 
in this area is also changingJend jgr owing at a very rapid rate. 
Considerable* research is in ftfcogress, and numerous new reports, V 
can- be expected to enrich the literature within a short time. 

<s) . ■ * 

A second important feature of the literature of environmental 
health is the raultidisciplinary nature of much of the research 
that fs taking place. Developments- that impact upon environmental 
issues can be expected to emerge from sfcch fields as microbiology „ 

medicine, epidemiology, public health studies, genetics, and • 
various forms^pf engineering. A sensitivity to work in progress 
in these various fields is important to .anyone who seeks^to* remain 
current on developments in the field of environmental health. 

The authors of this literature review and bibliography have fre- 
quently expressed personal points of view concerning specific works 
or projects. While their viewpoints generally coincide with organ- 
izations or agencies with whom they are associated v the material 
in this text should not be construed to, reflect the official policy 
of any agency or organization. ^ ^ ' . . 




>aul I . Ahmed , •* 

Project Officer 
* • Office of International Hfealth 
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J Environmental health has' been/ defined by Purdom (1971) as "that aspect of 0 

public health that is concerned with those forms of life, substances,* fortes, and 
: conditions in the surroundings of man that may exert an inf luen?e on loan's health 
and well-being." 

( In this context the environment refers to the to £al i ty <^ external influences:^ 

natural, man-made, and humans themselves - which impinge €n human beings and affect f 
health or well-being. This broad connotation given to environment reflects. the vast 
/■ literature associated wit^i this field. ^ This report represent a restricted yieW 
of this literature, emphasizing^ that literature^most relevant to the environments 
developing countri&a %m$l their related health problems. 

Environmental health focuses on the human being. However, along with the rise 
of the ecology movement,- there has emerged a concern for the enviftmment as a ' 
whofe and for the interrelationships and in t er d ep end enc ie s between its components; 
, both living and nonliving. The complexity of the environmental systems and the 
dynamic nature of their interactions fire also affected by social, economic, and 
political variables. c 
1 Issues of current cotocern intimately associated with environmental health fopus 

on man's impact xp the natural environment including fellow human beings. These 
issues include resource conservation, increasing urbanization, industrialization, 
population growths, and food supply among others. The more fundamental literature 
and basic research in environmental health has emphasized the effects of the 
ybatural environment on man's* health. It is this literature that has been stressed 
yin this^review. r ( " ,\ 

This report on the literature addresses known heal tji effects from various 
''pollutants found in the ^sub systems of erivirora*ratal health. The ten subsystems 
of environmental health included 'are: water/duality, /wastewater and excreta 1 
disposal, solid w^ste management, pests am pesticides , foo<^ sanitation, air'quality, 
'occupational health, housing, noise, and/radiation. \ Primary eflaphasis has b een 
placed on the four subsystems considered most relevant to the developing countries i 
water quality, Vastewater and excreto^isposal, solid waste management, and pest- 
icicles and pests. . * * / Hlutttm ,,,, 

In addition to reviewing health 5 ^ effects and known pollutants, this review 
considers sanitation methods and / ^yiro|nnental control technologies. The techno- 
logy within these subsystems of/^nvironSental health is rapidly developing and 
reaching high levels of eophisticationf^bue to the complexity and size of this 
literature as well as the limited relevance of it to developing countries, this 
" liteTature has been revised selectively and ^pot exhaustively. The literature 
Htnclttded repines en ts the mo/t current * !8fc era tare % that is relevant to assessment 
and nlanning in developing countries. * An emphasis has* been placed on the inclusion 
o£*-Ilterature dlscyssing iche relevance of particular health hazards from the 
environment and related /ontrol/ intervention techniques responsive to the needs 
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of developing countries. This effort, has included reviews of research re- 
lated to urban and rural settings in theae countries. It is important to 
note that the literature is rapidly expanding; to rely .solely upon these 
materials as the most current literature dealing with these subsystems would 
be an error since the scope of this paper has been limited. 

Format . * / 

Each of the ten sections devoted to environmental subsystems has a 
similar format. The depth of coverage and detail within each division of 
a chapter vwries depending upon the relevance of that topic t* the environ- - 
mental subsystem. The extent of background information provided within each 
chapter varies. This is a function of several factors 5 the varied amounts 
of assumed background of the reader, the relevance to developing countries, 
and the need for useful coverage. of the breadth ofsfche subsystem given time 
and space allowances. , \ . * 

The introductory section of each chapter defines the environmental sub- 
- system, describes the historical development of related research, and identi- 
fies the relevance of this subsystem to health in developing countries. The 
next ■fcecrions describe the sources of potential health hazards that exist in 
the subsystem and the processes fhrough which these work. In many cases, the 
literature discussing assessment of these pollutants, contaminants. and /or •' 
hazards i| also discussed. Additionally, the appropriate preventive, control ' 
technologies and interventions as well as afee hazards and controversies that 
surround feany of these techniques, have been included in each chapter. 

WATER SUPPLY SYSTEMS , * ... 

* A community water supply .system has been defined, as "an Integrated system 

that delivers safe water, in ample quantity, into the household of every mem- 
ber of tfie community. It is implied that the provision of this amenity for 
domestic, industrial, and sanitation purposes is on an uninterrupted basis 
24 hours' a day and 365 days a year." (Bosch, 1969). This detailed descrip- 
tion provides a distinction between the above-defined community systems and 
intermittent water services, providing poor quality, or delivery, ' The 
states of these factors in many developing nations have been described as in- 
adequate by numerous authors (Buck, e si.,, 1970; Worth and Shah, 1969; Suck, 
et ai.,,1972; W.H.O., 1970; American Society of Civil Engineers, 1975; Rajago- 
polan, 1974< Dieterich and Henderson, 1963) . 

» A* WHO survey conducted in 1970 describes the state of water supply systems 
in certain selected developing countries. Results of that survey indicate 
"that only 23% of the population had access to safe water. Within urban com- 
munities 50% of the population obtained water^through individual house con-, 
nexions, while 23% used public "standposts. ^fn rural areas, more than 85% of 
the population -*more than a thousand million people - did not have%afe water 
available to them. Further, in many of the piped urban supplies -service was 
intermittent - a situation that renders a water system potentially hazardous 
to health. A projection for 1980, allocating a goal of water services to 100% 
of the urban population (60% by house connexion and 40% by stand posts) .and to 
25% of the rural population required an investment of $13, 20d million. The , 
rate of growth of the population is such that, even if the goals are met, there 
will be 50 million more people in rural areas .without safe water in 1980 than 
,in 1970. The increase., in population "will result in increased waste production 
and therefore in greater problems In the disposal of excreta .and other wastes." 
■(United Nations Conference on the 'Human Environment, 1972.) Y ' 
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The status of these countries has 'been described as similar in many 
respects to the va*er supply\ situation in the United States over 100 years 
ago (Bosch, 1969-). He emphasizes the point that the actual per capital annual 
costs of the establishment of\ complete water supply systems is relatively low 
and that these facilities have been 'established predominantly through local 
financing. Further emphasis is placed on the importance of developing water 
supply systems in the growth of nations; exemplified by the following state-* 
v ment by Abraham Horwitz, Director of" the Pan America** Health Organisation: 
V "If a single program were chosen which would have the maximum health 

benefits, which would rapidly stimulate social and economic development, and * 
which would materially improve the standard of living of people, that program 
would be water supply with provision for water running into or adjacent to the 
house." (Bosch, 1969) 

Historically, the study of water bacteriology came into existence shortly 
after the development of the germ-disease theory (circa, 1885). It was dis- 
covered that waterbome contamination resulted from the pollution of water with 
sewage containing fecal material, and that feces often carried disease organisms 
v(Otanlett, 1973). In the developing countries today the primary concern for 
*4ter quality is still its pathogen-carrying capacity^WHO, 1972; WHO, 1970; 
Dieterich and hendersoa, 1963). 4 

"■ Sources 

The provision of a comnnmi*fy water supply system involves an evaluation " 
of the source(s) of water available with respect to its quantity and quality 
(Salvato, 1972). The most common sources of drinking water are groundwater, 
frofo wells and springs, and surface wate*, from lakes*, reservoirs, streams/ 
ponds, swamps, rivers, and creeks (Salvato, 1972). Sea water and atmospheric 
vapor are potential spurces, although to a lesser 'extent , if properly treated 
and if sufficient Jrunds are available (Salvato, 1972; Chanlett, 1973; WHO, 197*12), 

The quantities of available water supply are, of course, critical. 
Groundwater is most often recommended over surface water due to the fact that 
groundwater usually requires much less treatment to achieve potability. Ground- 
water, however, may be less directly available go a population and may therefore 
require increased technology for its delivery. . Typically, a sanitary surve'y 
is performed to determine the best source of water, weighing quantity and quality 
factors as well as economics and the indigenous sociocultural framework (Salvato 
1972; WHO, 1976; Chanlett, 1973). ' 

Quality 

The quality of a water source, or its degree, of pollution, is, of course, 
the primary focus with respect to health in any nation. The World Health Or- 
ganization defines water pollution as "altered in composition or condition so 
that It becomes less suitable for aiiy jot all of the functions and purposes for 
which it would be suitable in its natural state. This definition includes chang 
* in the physical, chemical and biological properties of water, or such discharges 
of liqir^I, gaseous or solid substances into water as will or are likely to 
create nuisances^or render such-Vaters harmful to -pnblic health, safety or 
welfare, or to domestic, commercial, industrial, agricultural, recreational or 
. other legitimate uses of water, or to livestock, wild animals, fish or other ~ - 
aquatic life." (WHO, 1972) ' * 

With this definition in mind, water % pollution may be produced from the 
following sources: 

- . Sewage and other liquid wastes of domestic origin 

* - Industrial wapte m f\ * * 

* - - Agricultural effluents (from animals and irrigation drainage). 
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»- Urban run-off w , . 

- thesiicals such as fertilisers and pesticides used on land 
f or water . (WHO f| 1972J 

The bollutants produced ftfi% each* of these sources may contain biological, 
chemical, fend/or physical components" that affect the potability of water* 
The *fol lowing section will present the potential water pollutants of each type: 
biological, chemical* and physical. ■ * • 

Biological hazards in water constitute a primary health concern in 
developing countries (WHO, 1972, WHO, 1970; Pineo and Subrahmanyan, 1975; 
Dleterich and Henderso^, 1963) • . The biological hazards grouped broadly by < 
type of organism are bacteria, viruses, protozoa;* helminths, and algae. There 
are a variety of means of contact with these organisms, including ingestion of 
water, personal hygiene, agricultural, Industrial, recreational water use, and 
proximity to water. > 

Ingestion is a common means of contact v^ith biological pollutants. Tt}e 
accompanying table presents. diseases contracted in this fashion. 

The most cqpnon pathogenic organisms in watei^arS t^K>se of, enteric origin: 
the enteric bacteria (e.g., salmonellae and shigellae) and enteroviruses. 
Another important water&prne virus is hepatitis. Although much is still, un- 
known about the hepatitis organisms,, thene is a great deal of epidemiological 
evidence that the disease is transmitted primarily thrcfagh polluted water 
(Mosley, 1967; Taylor et al, 1966; Koff, 19Z0). '■ • , 

The parasitic_protozoans/and , helminths are important waterborne organisms, 
particularly in developing areas. Amoebiasis is widespread thrdughoufc the warm 
countries of the world that h§ve poor water sanitation (WHO Expert Committee 
on Amoebiasis, 1969^. Dracoi\ti£sisj caused by the guinea worm, is another' 
common disease which is often transmitted through open infested village wells 
and ponds (WHO, 1972). The Intestinal helminths of primary health significance 
are Ascazis/lumbricoides and Trichuris trichiura (WflO,l972); Both are trans- 
mitted primarily through soil contact although secondarily through water con- 
tact. It has been established that, as of 1967, one fourth of the World's 
population was infested .with ascariasis (WHO Expert Committee on the Control 
of Asc^riasis, 1967). 

Biological hazards associated with water may also be contacted by the' 
"body directly. This is most significant in developing areas where" wafer supply 
may be used for a variety of purposes simultaneously (e.g., bathing, laundry, 
recreation^ urination, excreta 44#posal) as well as for drinking. Schistoso- 
miasis is an international disease problem of significance in the developing 
^nations which is typically contracted through body contact with water;, the 
trematpdes entering the body through the feet (WHO, 1972). The World Health 
Organization estimated, iri 1967, that the prevalence of schistosomiasis in 
certain endemic areas was greater than 50 percent. More recent estimates abound 
for individual countries (WHO, 1973; Ka&al, 1972; Andreano", 1976; Ayad, 1974). 
Other parasitic diseases contacted in a similar manner include ancylostomiasis 
and strongylostomiasis (WHO, 1972). 

Vectorborne diseases typically associated with water -include malaria, 
onchocerciasis (river blindness) , yellow fever, trypanosomiasis and filariasis. 
Al»l of " the above predominate! in the developing countries (Pineo and Subrahman* 
yam, 19754 WHO Expert Committee on Filariasis, 1976: WHO Expert Committee on 
Yellow Fever K J 9 71; WHO Expert Committee on Malarial 1 * 1966; WHO Expert Committee 
on Trypanosomiasis). - % 

Numerous studies have been {Serf ormed in an attempt to establish a relation 
ship between community water supply availjability (quantity arid accessibility) , 
quality of water, and sanitary excreta disposal on the one hand .and the incidepc 



Table 1 



Waterborne Diseases Transmitted by Ingestion 

Grouped by types of etiological agent :,-emfr\ 
> ranked by likelihood of transmission* 

■ ^: ■ * 



^Disease 



Agent 



J Comnient 



1 Cholera 



2 Typhoid . 
fever 



Bacterial agents 



Vibrio jehglerae 



Salmonella typhi 



3 Bacillary 
. dysentery 



Shigella dysenteriae 
Shigella flexnerl 
(Shigellosis) Shigella boydii 
* Shigella so^pnel 



4 Paratyphoid 
fever 



Salmonella paratyphi 
Salmonella schott- 
mulleri "' 
Salmonella* hirschf el'di 



5 Tularemia Pasteirella tularensis 



Initial wave of epidemic cholera is • * 
water borne- Secondary casess and endemic 
pases are by contact, ffrod* and flies/ 

Principal vehicles are water and food. 
Case distribution of water bo me outbreaks 
has a defined pattern in "time and plac^ . 

Fecal-oral transmission 'with water one 
transmitter, ADitect contact, mjlk, food, 
an<f flies are other transmit ters. Ample 
water for cleanliness facilitates 
prevention. ^ ^ 

Few outbreaks are waterborne. Other 
fecal-oyal short ^ircuita^ominate. Ample 
water facilitates cleanliness. 



Overwhelmingly by handling infected animals' 
arid arthropod bites. -Drinking contaminated 
raw water infects man. r . 



Protozoan agent 



1 Amebic 

dysentery 4 
(amebiasis) 



1 Infectious 
Hepatitis 



Entamoeba histolytica 



Epidemics, which are rare, are mainly 
waterborne. Endemic, .cases $re by personal 
contact, food, and possibly f^ies. 



Viral agent 



A filterable virus, 
not isolated 



Epidemics are due to transmission by 
water, milk, and food, including oysters 
s~ ' and clams. "~ 

K 

Helminthic agent • ' * 



1 Guinea The roundworm, Dracun- 

. worm 1 s 1 cuius medinensls : 
disease gravid female, 1 m 

(dracontiasis) Idng, migrates to 
skin* $ 



Unknown in North Cycle is worm 

larva through hvk$ri dkift. to water to ' 
the crusti^ea, such W ey^j&ps/ to man's 
ingestion of wafer, with cyclops la ^ 
infective form. : "v^^.^TT'i/' 



of vaterborne and water-jrelated diseases orf the other. The results of 
many of these have been summarized iri'a WHO document (Pineo and Subra- 
manyam, 1975) i ' ' . • .. " 

' "I*tj summary,, all the studies fan be said to show that better water 
' and Improved sanitation lead to better health. Many 'of the studies show * 
that the incidence rates of diarrhoeal diseases are much lower when water ' 
supplies and excreta* disposal facilities are available inSid^Sne house. 
The bacterid logical quality of water plays ah important, role fn the con- 
trol of diseases in whose transmission water is a major' pathway (e.g., ■ 

• cholera, typhoed) . Other studies show that improvement <fe water "supplies 
alone without concomitant provision of sanitary disposal of Excreta is 
ouch less effective. It can also be stated that, .for development, com- 
tnunity water supplies and sewage disposal are essential bflt not sufficient 

, in themselves. Development in the health services sector and in other sec- 
tors such as ^agriculture and communications%s also vital," 

Nonpathogenic waterbojrne organisms may affect water quality by creating 
a nuisancer, rendering the water unpalatable or clogging pipes of filtration * 
. mechanisms. Common organisms in this group include actinomycetes, algae, 
crustaceans, (e.g., cladocera^ copepods, and isopods), fecal streptococci, 
collform badteria, iron bacteria, rotifera, and certain free-living worms 
(Chanlett, 1973). . >. - . ( 

Exclusive outlines of the biological hazards in water are described- in 
a number of texts (Sslvato, 1972; Chanlett, 1973; Purdom, 1971; Surveillance 
of prinking Water Quality, 1976; International Standards for Drinking Water 
Quality, 1971; European Standards for Drinking Water," 1970; Higgins and Burns,. 
1975) • ». _ 

Chemical hazards typically encountered in water may affect* human health,* 
esthetic acceptability of water, or 'the balance of the aquatic ecosystem. 
Only a brief, evaluation of all chemical substances, both naturally 'occurring 
and synthetic, is discussed here. For a more extensive description the 
reader is directed to the following sources: SalvatOi 1072; American Chemi- 
cal Society, 1969; Chanlett, 1973; Burdom, 1971; WHO Surveillance of Drinking 
Water Quality,' 1,976; International Standards for Drinking Water, 1971; Euro- 
pean Standards for Drinking Water, 1970; Sawyer and McCarty, 1967; Higgins 
and Burns', 1975; Pol lift ion Abstracts. Nitrates, fluorides, arsenic,' selenium, 

.mercury, lead, and cadmium will be discussed in this section, with specula- 
tions-on ttjeir contributions to health And disease through the water medium. 

Nitrate concentration^ are of primary'sjgnif icance in well waters as 
opposed to surface waters. The World Health Organization and the U. S. Pub- 
lic Health Service recommend that levels of nitrate should not* exceed 45 mg/1 
(WHO, 1971). The concern with high nitrate concentrations is that they may 
cause the development of methemaglobinemia in babies "(Taylor, 1975; Gruener 
and Shuval, 1972, L974). • 

Fluorides occur naturally in many water systems, providing protection in 

, children against denjtal caries when, exposed to a minimal concentration (Mc- 

Clure, 1970-; Prasad, 1976; Horvath, 1976; Underwood, 1971; Hodge and-Smith, »' » 
, 1970; Toth, 1975). At high concentrations fluroide may contribute to mottling* 

..of tooth enamel (Adler, et al. , 1970). The concentration minimum and maximum 

, (in the range of. 1 ppm) vary with temperature and age of # the individual (Toth, 
1975). A review -of other health-related effects of fluoride have been pro-' 

,vided by Navia, et al. (1976). 

# Arsenic has«.been recognized as toxic to human being^ for centuries (WHO, , 
1972). High concentrations have been. reported in drinking water supplies, in 
LaMn America and the Western Pacific, and have been associated with endemic 
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arsenic poisoning (Astolfiy 1971; Bruning » 1971) and "blacltfdot" disease 
(1*- Cheng Chi 9 and Blackwell, 1968). These associations are, at present t 
in controversy (Valentine, 1977). 

Selenium is another trace element! found in varying concentrations l^n 
water usually reflecting the concent rations in the soil of that area. The 
degree of exposure from water is ih^fftif leant compared to exposure from 
food, and no toxicity from water has been established (Underwood, 1971; 
Horvath, 1976) , . \ 

Mercury is'a toxic 1 metal, especially when converted to organic forms 
such as methylmercury (Prasad, 1976). It may be present in this form in 
both marine and fresh Water organisms such as fishes and shellfish (Horvath, 
1976). The levels in water are mainly significant as they bioaccumulate in 
animals. 

Another important element in water is lead, the concentrations of which . 
increase significantly through the use of lead pipes or plastic pipes .with 
lead stabilizers (WHO, 1^72; Horvath, 1976). Exposure is greatest, however, 
from air (Horvath, 1976). Effects on health include damage to the neural, 
hematopoietic, and, renal systems (Horvath, 1976; Prasad, 1976; Goldberg and 
Silbergeld, 1974). - . . 

Cadmium is toxic to animals and although the specific contribution of 
levels in water has not been determined, low level M exposures # such as those * 
typically found inwater, can be detrimental to health (Horvath, 1976). 
Epidemiological studies have linked chronic cadmium exposures with hyper- 
tension in humans (Underwood, 1971; Perry, 1974; Masironi, 1972). 

There are numerous organic compounds found in water ^ These include the 
pesticides (herbicides, insecticides, rodenticldes, molluscic ides, and fungi- 
cides) to fee discussed in a later section, and a wide variety of industrially 
produced organics, many with reported carcinogenic properties (WHO, 1972). 

Recommended levels for many chemical pollutants are proposed by the 
World Health Organization (1971). The significance of chemical quality to the 
developed world is well documented (American Chemical Society, 1969; Salvato, 
1971; Chanlett, 1973; Purdom, 1971). However, significance for the developing 
countries is not well established. 

Physical quality factors present in^ water include taste, turbidity, color 
temperature, and odors. The* causes of these factors may be biological and/or 
dhemical as Well as physiographic . ^froncern with physical quality results 
from its utility as a general indicator of potential health hazards as well 
as its indication of the inadequacy of a water supply with respect to esthe- 
tics and general potability. Recommended levels for physical quality factors 
are provided by the World Health Organization (1971)* < 

Sampling Methods * ? 

, Methods of sampling of a water system for levels of pollutants are de- 
scribed extensively in the literature for biological, chemical, and physical 
quality factors (American Public Health Association, 1975; Salvato, 1972; 
WHO, 1976; Sawyer and McCarty, 1967; McKinney, 1962). The most basic micro- 
biological examination of water involved the detection of the indicator 
organism, Escherichia coli\ by either the M.P.N, test (Most Probable Number), 
or the millipore filtration technique (Salvato, 1972; American Public Health* 
Association,' 1975). ' ■ 

Sampling for chemical quality in a developed conaaunity most typically 
involves tests for T.D.S. (Total Dissolved Solids) * B.O.D. (Biochemical Oxy* 
gen Demand) . -chlorides, alkalinity, hardness, sulfate, and phosphate (American 
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Public Health Association, 1975; WHO", 197£; Chanlett, 1973; Salvato, 1972> 
Purdom, 1971; Sawyer and McCarty, 1967; American Chemical Society, ,1969). 

Physical sampltog involves a turbidity test, color^eaLrement . against 
standards, temperati#, pH, and odor and taste examinations measured by 
individual sensory .responses (WHO, 1976 ? WH^, 1971; American Public Health" 
Association, 1975; Chanlett, 1973; Salvato,, 1972; Purdom, . 1971) . 
* u has been recommended ' that a minimal sampling prbcedure for waters 
should include a determination of . colifqrm levels, especially for surface? 
waters, and an approximation of turbidity (WHO, 1971; WHO, 197.2). 

Intervention Techniques * 

The source and protection of a water supply are considerations in both ' . 
rural and urban areas. Groundwater sources are often preferred since they 
require less treatment, and supplies include dug, bored, dtkven, and drilled 
wells, rock and sand or earth springs, and infiltration galleries. These have 
been described extensively (Salvato, 1972; Fair, et al., 1966; Bennison, 1*947). 

Technologies have been developed for rural delivery and protection, in- ' 
eluding well. digging and simple hand pumps (World Council of Churches, 1973- 
Watt, 1976; Spangler, 1975; Fannon, 1975; Gibson and Singer, 1969; Wagner 'and 
Lanoix, 1959; flatt, 1974; Klndel, 1975; Rife Hydraulic Manufacturing Col, 1975; 
Bateman, 1974) and piping (A. T. Unit Report #5, Majunder, 1967; Spanker, 1975)C 

Treatment of water for the least technologically advanced corapunity may 
involve simply chlorination to kill pathogens and slow sand filtration to re- - 
move suspended materials while groundwater may not require 'treatment at ail 
(WHO, 197£) • Applications of these methods for rural communities have been' • 
established (Mann and Williamson, 1973; Huisman and Wood, 1974; Bateman, 1974). 

Treatment of surface waters in more advanced communities consists of 
flocculation, sedimentation, rapid or slow sand filtration, and chlorination 
while groundwater may simply require chlorination (Salvato, 1972) v Methods of 
treatment for the removal of individual biological and chemical pollutants 
have been extensively investigated. These methods are relative sophisticated 
and are rapidly changing with* technological advancement. 

WASTEWATER AND EXCRETA DISPOSAL * 

s . 

The disposal of excretory materials has been a significant concern for 
humankind throughout history. Most typically, either water or land we're used 
to dispose of feces. Streams have been a primary disposal medium, possessing' 
self-purification properties capable of decomposing and dispersing organic ' . 
materials. However, the increasing load of organics corresponding to increasing 
populations have overloaded the natural cleansing mechanism. Soil as a dis- 
posal medium also provides certain benefits. Feces will dry and decompose in' 
the soil, thus replenishing certain Basic nutrients needed for plant cultivation. 
This natural process, < however, has become impractical with population growth 
since deposition must, of necessity, occur in close proximity to human settle- 
ments, thus attracting rodent and insect pests. 0 

Historically, a few ancient cities (e.g., Assyria , Babylon) developed 
sanitation laws, outlawing t£e disposal Of organic residues into rivers 
(Higgings and Burns, 1975). Most other cultures, however, did not exhibit 
this concern (Higgins and Burns, 1975). 

The primary health significance associated with excretory materials comes 
from its potential for harboring pathogens, particularly the enteric organisms 
(Peel, 1967; Cooper, 1974). Studies of environmental health in certain rural . « 
areas (Worth and Shah, 1969; Buck, et al., 1970; Buck, et al., 1972, Sofoluwe, 
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1973; WHO, 1972) indicate^ k high prevalence* of indiscriminate feces deposi- 
tion oh land with no attempt made at covering or decontaAinatidn. In a few 
of the cases studied where latripes or pit^privies do exist, the frequency 
of their use is very low* and most are unsahitarily maintained. Insects and * 
rottefits ha^e beeri reported in 9 lose proximity to these latrines , and overflow 
from improperly constructed facil^tes often leads to contamination of the. 
water-supply. Also reported is tnS use ot the water supply for laundry and ? 
bathing- and the common occurrence of domestic and wild animal defection in ' 
the water, v ■ 

Bilogical Hazards ■' ^ • " . . * 

Deposition of excretory qiateriaX on land presents a number of potential 
.hazards such as direct contact with the feet, attraction of pests and Vyec tors 
to the area, transmission to food crops, and a potential source of corffcaet 
for children and domestic animals {WHO, 1972). Certain intestinal parajsites 
are most typically contracted by stepping on dried fefees. Ascariaeis (WHO, 
1967) and ancylostomiasis (hookworm) are contacted in this manner* Other 
diseases of fecal origin that may be ..contracted from soil^ include cholera, 
salmonellosis* baclllary dysentery, typhoid, paratyphpid, and amoebiasis 
(WHO, 1972). ' . 

The attraction of peaks and vectors to feces is exemplified in the attrac- 
tion of flies to fecal material/ Flies have been found to harbor numerous 
disease organisms in their systems that' may infect humans (Chanlett/ 1973). 
Food may serve as an intermediary medium for the transmission of certain en- 
teric diseases (WHQj 1972). 

\ Helminths (worms) appear to be a significant biological hazard associ- 
ated with fecal contact in developing nations (WHO, 1972; WHO, 1967; Wagner L 
and Lanoix, 1958) . The following statement by Van Zile Hyde in 1951 empha- 
sizes this point, stating:* "The worms infesting the people of a certain 
semi -Tropical country metabolize more of the produce of that country than 
do the inhabitants. Half the work of a sick peasantry, therefore, goes into 
the cultivation of food for the worms that make them sick. 19 (Cited from 
M Wagner and Lafeoix, 1958). The significance of this statement endures although , 
the percentage of infested citizens -may have changed* * 

The biological hazards associated with wastewater are primarily the 
infectious agents; bacteria, viruses, and parasites (Copper, 1974). These < 
organisms are addressed more specifically in the section dealing with water' 
quality. " 

Chemical Hazards ^ . 5 ^ 

Chemical pollutants contained in feces may. be deposited on the soil or may 
enter the water system. A variety of toxic substances previously ingested may 
follow this route. The levels of these chemicals may be concentrated in food 
crops through the use of feces as fertilizer or the reuse of wastewater for 
irrigation. 

Thej^ganlc materials found in was te wa t e r frave bees' found to stimulate the 
growth of microbial populations which, in turn, utilize the available dissolved 
oxygen in the water (American Chemical Society, 1969; Salyato, 1972T Higgins 
and Burns, 1975). Depletion, of -sufficient quantities of dissolved. oxygen, 
acfectapanied by high levels of organics, .eventually lead to conditions of eutro- 
. phlcation in certain aquatic systems (Re id and Wood, 1976). The organics 
typically contained in wastewater include lipids, amiho acids,-, hemicellulose, 
cellulose, lignin, protein, and ash (Higgins and Burns, 1975)/ 



Control Techniques * • 1 

; Given the necessity foe sanitary disposal of excreta,- the following 
requirements have been described by Chanlett <1973) for an adequate system: 
WJ The surface soil' should not be contaminated. " 
(2) There shtmld be no contamination of ground water that 
may enter springs or wells. 
„ O) There should be no contamination of surface water. 
• (4) Excreta should not be accessible to flies or animals. 

(5) There should be no handling of fresh excreta; or, when 

. this is indispensable, it should be keW-to a strict ' 
minimum. ' / » 

(6) There should be freedom from odors or ins ightly conditions. 
• . (7) The method used should be simple and inexpensive in con- 
struction and operation." 

; Sanitary disposal of excreta is generally "accomplished by infiltration 
techniques such as pit latrines or aqua privies; "by manual- or mechanical re- 
moval methods using buckets, vacuum, Units, or sewage pipe networks; by de- 
struction (incinerating toilers); or by decomposition as in compost privies 
or methane digesters (McGill University, 1973). For most rural 'communities, 
composting privies have been highly recommended (Farallones Institute, 1974) . 
In a recent review of excreta disposal techniques by McGill University (1973), 
the following statement is made: . . 

"It should be clear, at this point, that water-borne waste represents a 
(relatively recent) answer within a particular set,o? economic and physical 
conditions, and not clearly the least wasteful answer at, that?. Flush toilets 
should not be considered as 'advanced* compared to the pit latrine. Under 
certain conditions the latter is ecological^ sound, cheap and quite safe." 

The pit privy is claimed to be most effective in meeting the needs of ' 
excreta disposal by keeping it out of the water supply, off the ground surface, 
and inaccessible to animals, especially disease vectors (Salvato, 1972). fine 
author claims: ~ 



"Indeed, it is .paradoxical that/the sanitary pit privy 
provides more certain containment o£ the pathogens of 
cholera, salmonellosis, shigellosis, fcyphoid and para- 
typhoid 'fevers, amebiasis, schistosomiasis, hookworm, » 
ascariasis, trichuriasis and infectious hepatitis than 
the sewage systems of cities, large and small, with and 
without sewage treatment facilities." (Chanlett, 1973) 
The chief advantages of ^he^pit privy for developing countries are that 
it is inexpensive to buiW, may be used in any part of the world, and may be 
Constructed by a family with little or no outside help (Wagner and Lanoix, 
1958). Its role in the prevention of disease makes it a very useful and fun- 
damental control method (Wagner and Lanoix, 1958). 

Studies of the degree of flow of Escherichia coli from pit-type, privies 
incidate that in those that do not« contact groundwater, typical of most privies 
is -this type, E. coli never reached further tha/i 5 feet from the pit. in those 
privies that did penetrate to the' groundwater, migrations did not exceed 35 
feet (Chanlett, 1973). , 

The aqua privy is a modification of the pit privy. It is as effective as 
the pit privy although it is more expensive, requires water for operation, and- 
requires maintenance (Wagner and Lanoix, 1958). In addition* it has the disad- 
vantage of not being functional in cold climate; 

Construction methodologies and specification for the selection of the 
pit privy, aqua privy, and others, have been provided by Wagner and 'Lanoix (1958) 
and Salvato (1972) . • 



Chanlett (1§73) describes the history of modern water-carriage methods 
of excreta disposal, or sefcage disposal, as beginning in 1596 with the inven- .. 
tion of the first modern vgJve water closet. He claims that popular acceptance 
of this technique did not occut until the 1800's in Europe and the United States 
These e£rly systems discharged to cesspools* while later systems combined 
liquid wastes £rom^both # hu&an waste waters and all other liquid wastes into a 
common sewerage system. ' Chnnlett (1971) reports that with ujban 6ommuniti#»s 
increasing in sizfe and numbers, She. primary target for control of communicable 
diseases of fecal origin changes from management 6t excreta' disposal to prd- 
tection of the water and food supply from contamination. 

Domestic -sewage is. composed not only of fecal material bat also, of wastes 
from personal and household, cleaning and food: by-products. These substances in- 
crease the total o^gaj\ic and inorganic load of the* water and, especially in 
the case of orgaiiics, may provide foodstuff for a wide variety of nuisance or- 
ganismsi Treatment of sewage becomes necessary before discharge into receiving 
streams .\ 

ThAadvantages and disadvantages of water-carriage sewage disposal hav^ 
been provided by Wagner «and Lanoix (1985): "Experience has shown that, when 
running wtfter is available, the water-carried system of excreta collection and 
disposal Is most satisfactory and convenient under both urban and rural .condi-~ 
tirfns, It fulfils all sanitary and aesthetic criteria. In particular, con- 
tamination of the soil and 1 of surface water is avoided J potentially dangerous 
wastes are rendtered inaccessible to- flies, rodents, and domestic animals; and 
the mechanical transmission of faecal-borne diseases to man ^s* prevented. 

"One serious disadvantage, however, is the difficulty 6\ disposing of 
the large volume of wastes Resulting firom the addition of water. While in 
cities the liquLA wastes are usually carried avay^by means of severs, in most 
rural areas of the world sewerage systems do not exist, and liquid tfastes are 
conveniently discharged into the ground. Since in such areas ground water is 
often tapped as a source of domestic water-supply, th^re is* an obviqu^ need 
for proper locatioji and construction of the excreta disposal system, with a 
full understanding of the hazards Involved." 

The sewage treatment, process is designed to repeat the natural self- 
purification occurring in streams: settling, anaerobic decomposition of solids, 
and bio-oxidation of nonaettleable and dissolved organic material (American 
Chemical Society, 1969) . These processes are accelerated, controlled, and sup- 
plemented and a purified effluent is produced. 

Standard sampling techniques for monitofirtg these levels include the 
B.O.D. (Biochemical Oxygen Demand), suspended solids, and bacterial count 
examinations (APKA, 1975). . 

Wagner and Lanoix (1958) describe the alternative methods of liquid waste 
disposal most relevant to rural areas. ^JJhese include disposal into large ^ 
bodies of w§ter for dilution, the use ofcfcfc^oo^stf^ seepage pits, and 
the septic tank systems which involve irrijgattaa fields, -filter branches, or 
sand or trickling filters. Factors affecting toe section hf a particular 
* system include the degree of sewage treatment tcfyye ^ovided, the location of 
the system, costs, and various local factors sucft'a^topography , soil type, 
the presence, level, and direction of i low of ^pu6?Jwater7 thfi-qtsantity of 
sewage, she proximity of water supply sources, ^ftd^hfc area available for the 
disposal system (Wagner and Lanoix, 1958). The advantages and disadvantages 
of the above disposal methods have been described extensively in. the literature 
(Salvato* 197^; Wagiier and Lanoix* 1958; American Chemifefcl Society , 1969; 
, Gloyna, 1971; Rajagopalan ajid Shiffmaft, 1974; Jaag, 1969). 

11 



Systems of sewage treatment for disposal at private homes in rural *»*^ 
areas consist of a septic tank for settling, and trSSent ^EJ. 
a subsurface leaching system for the diJpSa* of o^fe* provldS l„f * 
soil is satisfactory (Salvato. *972; Wagner ana uSl^Js! XrltlcaS 

include soil permeability, volume of waste to be dispose!, and cost. . 
stabinl^T 8 ^ sufficlerit available 'land, oxidatWponds r 8te ' 
of treatment" 'Sfi ^ 'To^f 88 8 inexpensive JZT ~ < 

^XTTmS- -cEST loi?? 6i S 1Vat °' 1972J J8ag » ^69jTstander and 
; SSXil 2?f oS2T' ' * , 6 PrlnClpleS lnVOlved \*~* Ponds W e; , 
K,w In J W88te stablll z a 'tlon ponds the decomposable organic wastes 'are 
are rL , by , 0l ^r 0r88niSID8 aad th * disease-Sus^l agents 

lllrll t J ^ 1C8 ? tly ' prlnaril y d «« to the long deteniionTeSS re- \ 
I n rt ? "Ration. In some types of pond, aeroMelpnditions cln V 
be maintained by the natural photosynthette processes of algae. t2 
pfents provide most of the oxygen required for aerobic %tabi?i^tion 
remainder of the oxygen is transferred from the air to the water bv natural 
surface mixing 'processes. " (Gloyna. 1971) . * y ^ ural . 

^e proposed system involves the use of aqua privies (witn retention 

m 2* S) a ?ii ran8f ?" al ° f the wast ^ter to the^xiLtior P onrLr C reit- ' 
ment. (Salvato, 1972; Joag, 1969; WHO, 1966) . \ 

_ Basic . sewage treatment methods of use in many developed nations ale 
composed of two Stages: primary treatment including grit r^ovat ecreehin. 
grinding, floccnlation and sedimentation (Fischer,^); Td LEr' 
treatment or biologicaj£«idation using either the^ickiinef i lttf SiL 
que.^actlvated sludgefSWe stabilisation ^J^^^SSS^ 
,ol a t y L 196 J ; Salvato » Chanlett, 1973; Purdom, 1971 ;^air 1& al ¥ ' 

1968) The degree of success of these methods is evaluated by the elent'to ^ 
which pathogens; suspended solids,, and other oxygen-demanding mateSEs are 

.;? eW88e tre f em ? lt Processes often include a variety of methods fir the 
llltX™ ? ° f partlcular biological or chemical pollutants! For ' 

example, viruses are not removed by standard sewage treatment, but it La 
been found (Berg, 1974) that such techniques as coagulation with metal^ons 
adjustment of P H, the addition of polyelectrolytes, and o?heTp«Sdirei ■ 
may prove to be viricidal under certain conditions These procedures may 
however, produce harmful effects on aquatic life (Berg, !974) *' 

The wastewater disposal system is intimately associated with both the « 

is tL*dl SOli ? T^F"*"- \ key l88Ue ±n ««vironae»tarhe1uh Soaf ■ 
is the disposal of effluent and sludge solids after treatment. Many re- 

li a u?d e a S d a Ioin° P ° S ^ 8 th£ lnte 8 ra£lon of ^ese systems such as integrated 
liquid and solid wastes management (Sumner, 1969; Gilbertson, '1969) and the 
reuse of effluent for agricultural and industrial purposes (Lrlen, I976- ' 
Huval, 1969). Composting with "night soil* (combined urine andleces) has 
been extensively investigated by the Chinese (Anon., 1975; Scott ^952) 
M » a 2 advanc fd techniques for the reuse of waatawater are being investi- 
gated. Biological purification of wastewaters is a primary focus (iour^ 
bier and Pierson, 1976; McHarg, 1976; Goldman and-Ryther, 1*76). Cultivation 

iLl 8a %o^ Wa8t ^ 3terS 18 ° ne raethod of biological Control \Goldman and 
Ryther, f976; Carpenter, et al. 1976;^ Trieff , et al, 1976; John,^ al 1976) 
n egrated biological wastewater treatment system* are being e™Wed\uinges 
1976). One interesting system (Walverton, et al, 1976) involves t^eluitivation 
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of aquatic vascular plants to take up nutrients such as\nitrogen, pfiosphotus, 
phenols and trace metals. The plants (e.g., water hyacinths and alligator 
weeds) may then be* used as fuel or animal feed. It has been found (Seidel, 
1976) that certain species of -aquatic plants kill disease bacteria in sewage 
as well as metabolize polluting substances. One investigator (DeJong, 1976) 
reports that sewage treatment with rusj^ponds is considerably less expensive 
than the activated* sludge treatment procedure. 

The disposal and/or reclamation of sludge are critical concerns in en- 
vironmental health. Typical methods of disposal include lagooning,, land- 
filling, land application, ocean disposal, and use as compost and fertilizer 
(Gehrm, 1976). The issue of ocean dispQsal is currently in controversy in the 
developed countries (Lehman, 1974) due to findings that large volumes of 
sludge are altering the marine ecological balance and that toxic pollutants 
are accumulating in marine organisms. Extensive research is in progress con- 
cerning this issue. (Lehman, 1974). * - * v \ 

SOLID WASTES ' ^ * 

Solid wastes, their hazards 'and management are a critical issue in urban* 
and rural areas of both developed and developing nations. Increasing popula- 
tions, industrialization, and -consumerism contribute to the production of more 
and more waste apd the problem of its storage and disposal. Unlike the 
management of water, wastewater, and air quality, the research and technology 
In solid waste management has been lacking and inadequate. (WHO, 1972; Chanlett, 
1973). — ' 

Solid wastes have been defined as "all non-gaseous, non-liquid washes 
resulting from* the wide range of community, industrial, commercial, and agri- 
cultural-activities." (Gilbertson, 1969). Refuse and solid waste are often 
used interchangeably.. Other classifications of wastes are listed in the 
following table with the compositions and sources of each* 
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TABLE 2 REFUSE MATERIALS BY KIND, COMPOSITION, AND SOURCES 




Garbage 



Rubbish 



£shes 



Wastes from preparation, cooking,* 
a^id service of food; market wastes; 
wastes from handling, storage, and 
sale of produce. 

CombustUble: paper, cartons, bbtfas, 
barrels, wood, excelsior, tree 
branches, yard trimmings, wood \ 
furniture, bedding, dunnage, 

Noncombustible: metals, tin cans, 
metal furniture, dirt, glass, 
crockery, minerals. 

Residue from fires used for cooking 
and heating and from on-site in- 
cineration. 



Households, restaurants, 
institutions, stores, 
markets 



Same as v garbage. 



Same as garbage. 



! 



Street refuse 



Dead animals 

Abandoned 
vehicles 

Industrial 
wastes 



Demolition 
wastes 



Construction 
wastes 

Special wastes 

i n 

1 bewage treat- 



Sweepings, dirt, leaves, catch- 
* basic dirt, contents of litter 
receptacles.' 

■ > 

Cats, dogs, horses, cows, 

m 

Unwanted cars and trucks left 
on public property ' 

Food-processing wastes, boiler- 
house cinders/ lumber scraps, 
metal scraps, shavings. 



V 



ment residue 



Lumber, pipes, brick, masonry, and 
other construction materials from 
ra2ed buildings and other structures 

Scrap lumber, pipe, other con-> 
struction materials. 

Hazardous solids and liquids: 
expipsives, pathological wastes, 
radio-active materials 

Solids from coarse screening and 
from grit chambers; septic- tank 
sludge. 



Streets, sidewalks, 
alleys, vacant lots. 



ie as street refuse. 



Same as street refuse. 



Factories, power plants. 



Demolition sites to be* 
uapd for new buildings, 
renewal projects, 
expressways * 

New construction, 
remodeling 

Households, hcffels, 
hospitals, institutions, 
stores, industry. 

S-ewage treatment plants, 
septic tanks. 
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The scope of the problem of solid waste management has been described w - 
in a paper by Ellis (1969). He points out that the continually increasing 
world population'is causing an increase in the quantities of waste being 
produced arid that the weight and volume of that refuse are in/reasiijg v^th 
prosperity* The quality of wastes is changing due tu such Vfietors as the 
use, of gas, *oil, or electricity, rather than coal and wooer for- energy and 
the increasing use of packaging materials of alj 'types (Chanlett,, 1973) ! 
In direct opposition to the increases in product ion .of solid- waste is a de- 
crease in the availability of land for its ciispn ■:•»]. tin urban centers 
increase in size, the refuse must be t r:?n«:*i«.»f 1 4-»1 tor ^ rc^t w A i stances to 
the disposal areas, thus increasing the costs. A lack of public awareness 
and support have been proposed as contributory to diffic ul ties inobtaining 
■land for disposal sites (WHO, 1967), 

* 

Health Consequences ■ r * " 

Direct correlation^ between health problems aVid solid waste handling 
are scarce (Chanlett, 1973; Purdom, 1971 f American Chemical Society, 1969; 
Gilbertson, 1969). The following statement? by T. G, -Hawks (Chanlett, 1973) 
describes the solid waste/disease relationship: 

"The literature' fails to supply 4a tn which would permit a quantitative 
estimate of any solid waste/disease relationship- The circumstantial and 
epidemiologic intonation presented does support a conclusion that, to some 
diseases, solid wastes bear a definite, if not well defined, etiologic re- 
lationship* The diseases so implicated are infectious in nature; no rela- 
tionship can be substantiated for npneommuni cable disease agents associated 
with solid wastes, not because of negating data, but because of lack of data. 
# ,(An exception to this statement may exist i£ the instance of methemoglobin- 
emia of infants in which nitrates of excretory origin may play , a part,) 

"The communicable diseases most incriminated are those whose agents 
are found in* fecal wastes— particularly human fetal wastes. Where these 
wastes are not disposed of ih a sanitary manner , the morbidity and mortality 
rates from- fecal-borne diseases in the population are high. Despite the fact 
that other factors are known ^o contribute to some, reduction of^these rates, 
the inescapable conclusion is that the continued 'presence in the environment / « 
of the wastes themselves is the basic causative factor. Therefore trans- \ 
mission— whether by direct contact, vector transfer, r»r indirect contact— r 
is due to environment^, contamination by these wastes." 

It\is generally accepted that raJsmmi.i|»,tMm»nt of solid wastes will lead to 
water pollution, air pollution, and soil pollution .(Heldman and Brunner , 1976} 
Meedle and ^Garland, 1975; Simmer,, 1969; American Chemical Society, 1-969; Gil- 
bert$on, 1969). An example of this i^ii^^'use of runoff from dumps that may 
carry pollutants into a water source located In close proximity (Caraes, 1976). 
Open and indiscriminate dumping will pollute the soil nnd binning of solid 
wastes in art uncontrolled manner will increase the levels -of particulates, 
aldehydes, and benzo- ( •< ) -pyrenfc in the afr {chanlett, 1 ( )7 3; Heidman and 
Brunner, 1976; Needle and Garland, 19 7 r >)\ 

It has been assumed that since sol Id wastes artract such organisms as 
rats^ f lies» roaches, and other disease can that a health hazard exists 

from exposure *to mishandled solid wastes (ChpnlAtt, 1 ( 17 3 ; American Chemical 
Society, 1969). * ' 

An estimate of the amount of solid w.mte produced prr person was provided 
for 1950 in the U. S. as 3.3-4.0 pounds (or 1 . 5- 1 ♦ 8 kg) per capita per calen- 
dar day (Gilbert son, 1969).* Within less than 20 years £rom_that time, the 
estimate increased to an average of 5.4 pmints (2 kn) per capita per calendar 
day in the ti. S. (Gilbfer'tson, 1969). 



ERLC 



15 

2'd 



The character of solid waste has fcleen described £y Ellis (1969) as 
variable* in density, moisture content, thermal values and combustible and 
compostable content. These characteristics may be affected by such vari-' 
ables as seasonal changes, the type of collection system, the standard of 
living of the population, the extent and tyge of commence and industry, 
&nd the prevailing climate (Salvato, 1972). All of the above factors par- 
ticipate .in the complex system of solid waste management. Additional factors 
that affect the system and may cause special problem are oversized wastes, 
such as was^e lumber, trees, stumps, and furniture, and plastics and other 
synthetic substances. PVC (polyvinyl chloride) is a synthetic polymer that 
has many • health implications. 1% has been associated wi$h angiocarcoma of 
the liver in manufacturing workers (Tabershaw and Gaffey£ 1974), and has 
been found to be destructive to waste disposal mechanisms and to human health 
in its disposal (Ellis;, 1969* Gilbertson, 1969). 

Solid Waste Management ' 

The technology of solid wastes management has been separated into the 
following categories: storage, collection, and disposal (Gilbertson, 1969). 
Stfcragfe of solid wastes is critical for individual residences awaiting either 
collection or disposal, Op§n storage of refuse, commonly reported in certain 
rural communities of developing nations (Buck, et al, 1972), is well known to 
attract pests, particularly rodents anf flies, to the area.' Collection of 
refuse poses a significant problem in the developed countries due to the ex- 
pense of widespread collection programs and their relative inefficiencies 
(Salvato, 1972). Disposal of solid wastes involves some method of treatment 
or conversion followed by reuse or disposal (Gilbertson, 196$). The disposal 
methods generally accepted In the field include hog feeding, incineration, 
open dumping, ocean dumping, grinding and adding to sewage, sanitary landfill, 
composting,- and salvage (Chanlett, 1973) . The advantages and disadvantages 
of these procedures have been elaborated by Chanlett (1973) in the following 
table. . ' m 




■ ' TABLE 3 • ' 

FIRST-STAGE 'DISPOSAL METHODS ^OF SOLID WASTES 



Methods 



Advantages 



V 



Disadvantages 



Hog feeding 



Incineration 



Open dumps 



Dumping^ t sea 



Grinding and 
adding to 
sewage 



Sanitary landfill 



Composting 



Salvage 



Revenue from contract 
or from hog sale. 
Salvage and conservation 



Combustion of breeding 
materials. 

Takes combined garbage 
and rubbish. 
Can be^ery efficient 
and run 24h day in 
large cities. 

only lost, 
llectlon. 



Ha 
Co 



iu tun £*tn 

trge cities 

>mfl| PR: 



Combined collection 



Gives garbage same 
handling as excreta. 
For home units » 
collection phase of 
food wastes ig 
eliminated. c 

Combined collection. 
Low capital investment. 
Moderate operational 
cost. 

Land reclamation for 
restricted use. 
Adapted to small towns. 

Conserves and recycles 
wastes. 

Provides humus for soil. 
Decomposition heat 
controls flies. 
Aerobic action free of 
odors. 

Sewage sludge can be 
combined . 

Recovery of usable and 
salable material. 
Conservation of 
resources. 

Defrays cost of waste 
handling. 
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Trichinosis transmission.*/ 
Fly and rat feeding and breeding. • 
Separate disposal of rubbish. 
Necessity of supervising contractor*. 
. Hog diseases must be controlled* * 

Final ash residue » cans, and bottles 
remain. 

High capital investment. ' 

High operational and maintenance cost. 

Particulates and odors from poor 

operation. 

Of ten-requires addition of combustibles. 

Optimum for rat and fly breeding. 
Neighborhood depreciation. 
Mosquito breeding. 
Air pollution from dump flies. 
Water pollution from leaching. 

Cost of tugs, barges, and operation. 
Float back to beaches and shores. 
Possible toxicity to fish and flora. 

Takes only garbage. 

Requires proper sewer design if home 

units are used.. 

Requires added sewage plant facilities 
for central grinding and treatment. 
Rats appear in severs. 
Digest solids must be handled. 

Land requirement may result in Idng 
hauls in the -future. 
Requires selected soil for' cover. 
Requires standby fire control. 
Leaching adds pollutants to ground 
and surface-water sources. 

Requires presorting and grinding 
and turning. 

High capital equipment and, 
maintenance cost. 

Requires assured market for compost. — 
Requires disposal of noncompostables. 
Requires carbon: nitrogen ratio of 
about 30; 1. - 

Limited to special wastes and % 
selected materials. 
At'miircy of market. 



Thi three Lfc^hniques generally recognized as most effective for iarge _ 
scale solid waste disposal are incineration, composting p and fehe sanitary 
landfill (Salvato, 1972; Chanlett t 1973; American Chemical Society, 1969) . 
The comparative. costs and benefits of the three methods are discussed by 

' Gilbert son (1369)1 He states that the sanitary laiidf ill r TL« the least' ex- . / 
pensive if Jland^is readily available and reasonably priced. Be further 2e-^ 
scribes the Benefits of the sanitary landfill as requiring no secondary dis- 
posal once the site has been filled; that si£e and moisture content of the" 4 

\ ^stes need not b* regulated, and ttyit the laq4f ill "site may "be reclaimed^. 

1 for* recreational- use once it has been filled. In comparison, cfcfepos ting- and 
incineration are more costly and tequire size and moisture regulation of the * 
waste materials (Gilbertson, , 1969) . The primary benefit of composting Is the 
recycling of organic materials as possible fertilizer (Mpyer, 1972), and the 
primary benefit of .the incinerator is that it -requires very little land 
(Gilbertson, 1969)'. . P / * ' .. - 

a Composting has been extensively investigated , particularly In the 
Orient, for its ability to dispose of solid waste materials and excretory 
materials -and to convert them to a reusable form (Got aas, et al, 1953; 
Meyer, 1972; , Anonymous, 1975). The specific techniques axjtd technologies 
for" composting are described extensively in the ljtiyratare <Salvato", 4972; 
After icSh -Chemical Society, 1S69; TJotaae, et al, 1953; MdGaUhey and Goleuke, 
4 1953; Krige, 1955). A - \~ 

The question of applicability of western techno logy^to developing coun- 
tries is of concern In solid waste disposal and all subsystems of environmen- 
tal health. *Flintoff (19*6) suggests that certain global differences in- 
fluence the adaptability of solid wastes management technology^ These are: 
quality and quantity of waste, economics, climate, technical resources, social 
and religious constraints j and urban character. Flintoff (1976) identifies 
certain, technologies as being generally adaptable to specific areas, such as 
the sanitary landfill in irid regions and the European manual street sweeping 
methods and equipment foi/ taany developing areas. * 

Reuse of Solid Wastes 

Currently a gre/t dfcal of research; is being performed- on - alternative, 
methods for reuse of^solid wastes, r particularly for the production of food* * 
(Rolfe, ft (6; Bilfeh, et al, 1976; Tannenbaum and Pace, 1976; Imrie and Righe- 
lato f 1976). ^Recovery of proteins may be accomplished directly fro© indus- 
trial wastes of the meat, dairy, and vegetable processing industries (Birch, \ 
et al, 1976) or by culturing algae and fungi 09 waste materials (Birch, et ai, 
1976: -Rolfe, 1976; Irmrie' and Righelato, -1976) • Rolfe (1$76) discussed the 
issue of food from waste materials within the framework; of the current world 
situation. He describes -the processes of protein production by microorganisms 
and discusses some of the treatment procedures required jto render these pro- 
' teins. edible by human beings. Rolf e~( 1976) further posits that implementation 
of these recycling systems wirir-he most difficult where they are most needed, 
in the developing countries. ± 

' Waste materials may be recovered as sources of energy (Payne, 1976). 
These techniques are most relevant to the developed countries in particular. 
% Payne (1976) provides a discussion of the currently accepted technologies for - 
"energy generation; converting refuse to steam, solid fuel, liquid fuel, gaseous 
fuel, and electricity, vV ' t x 



PESTICIDES, PESTS, AND PEST CONTROL 
Pesticides 



, 1Q7 * def * nltl ?° °5 a Pesticide has been provided by Aid rich and Gooding- • 
"V^* 1 ^ * lolo * lcal agent Chat is capable of killing oi • 
^ 1 1 e "^, U °! any llvln * o^fanism." Beypnd this defini- 

tion, pesticides are typically classified functt&ally as insecticifes, ro~ 
denticides, nematoeides, fungicides, molluscacides, and herbic id esjf American 
Chemical Society, 1969). The dichotoaous nature of these substanceT^g.! 
insecticides) as both ecological poisons and lifesavers against certain inseat- 
borne diseases has perpetuated an ongoing controversy over their utility 
(Aldrich and Gooding, 1976; Higgins and Burns, 1975; WHO; 1972). „ 
■ ft-44ll ?l*' earnest users of a pesticide -cited in history (Aldrich and 
Gooding, 1976) was Marco Polo, who introduced pyrethrum in Sirope as a* insec- 
ticide. Earlier evidence indicates the use of sahadilla extract by certain 
South American peoples as a lice killer. Other early pesticides include . 
"2? ° e ' ' flrst » 8 ed ^ 1763 to control aphids, and Paris green, or cupric 
ac*toarsenite» introduced in 1865 to control the Colorado potato beetle (Wet- 
calf, 1971; Aldrich and Gooding 1976). Metal salts, including thallium, 
zinc, copper, arsenic, lead, and mercury came into use at the beginning of the 
twentieth century (Aldrichand Gooding, 1976; Higgins and, Burns^l975). The. * 
organic era of pesticides begairtn 1939 with the discovery of the insecticidal 
properties of DDT and the later discovery of the organic herbicides such' a? ' *' 
2, 4- dichlorophenoxyacetic acid (2, 4-D) (Higgins and Burns, 1975). > 

Pesticide use in the developing countries is widespread, for both the * ■ 
control of such-diseases as malaria^ and for protection of ffto'd crops from ' , 
agricultural pests (Aldrich and Gooding, 1976; Vandekar, .1973). A mator pr6b- 
-lem in this field is pesticide poisoning of Humans. This has been, reported s • 
(Vandekarl 1973) in a number of developing dountries where agricultural workers 
have not been properly trained, nor have they been able to read the- labels on . 
pesticide containers. Another incident of major import occurred i£ Iraq 
(Bakir, et al, 1973) where grain treated.with a methylmercury fungicide was' 
'/SJ5f ' re8ultln * ln 6 ' 530 case * of poisoning and 459 deaths. Sakir, et al ' 
U973) suggest that ignorance and a shortage of food were the primary causes ' 1 
for this outbreak. ^ • ^ 

s Pesticides have been classified extensively in many source!} " (Hayes, *1 975; W 
Aldrich and Gooding, 1976; Chanlett, 1973; Salvato, 1972; Whit eleven's, 19?l: 
American Chemical Society, 1969; Higgins and Bums, J1975). The Jclassif ications ' 
provided by Hayes (1975) are presented in Table 4 with a few examples in .each 
category. * - r - k 



A 



9 

ERJC 



19 y 7 



TABLE 4 . ' 

* ■ • PESTICIDE CLASSIFICATIONS 

1. Inorganic and organometallic pesticides (compounds of arsenic, lead, 
mercury, chlorine, fluorine, antf others) - 

2. Pesticides derived from plants and other organisms (pyre thrum, aico~ 

* tine, rotenone, sabadilla, strychnine) , 

■ \ ■ . . ■ . 

3» Solvents, propellants, and oil insecticides (kerosene, xylene) 

4. ' Pumigants and .nematocides (chloroform, cyanides, phosphides) 

5* Chlorinated hydrocarbon insecticides (DDT and related compounds, 
aldrin, chlordane, dieldrin, toxaphene) . 

V 

6. Organic phosphorus insecticides (bromophos, malathion, dichlorvos) % 

* « 

7. Carbonates and related pesticides (zectran, carbaryl) 

8. Phenglic and nitrophenolic pesticides (dinobuton, dinocap) 

** ■ 

9. . Miscellaneous pesticides (sulphenone) 

10. Synthetic organic rodenti^ldes (warfarin, sodium fluoroacetate) * 

IK Molluscicides (^et aldehyde) 

12. Herbicides and related compounds (2,,4-D, chlorbromuron) # s 

13. Fungicides and related compounds (cap ton, chloranil) 

14. Chemoster Hants (aphalate, tepa) 

15. Repellents and attractants (chore lose, deet) 
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a \ The general properties of pesticides specified as important bv the 
African, Chemical Society (1*69) in their toxicology inclJe: a tendency 
to vaporize, a tendency to dissolve in water or other solvents, a degree ' • 
H ITotlT^ Z ° d ! 8radatlon 10 the environment. The degree of resistance • 
frof^ rr rte8 - 8reatly between diff *«nt compounds; half^lives ranging 
from two weeks to two years for the chlorinated hydrocarbons-. This resis- 

mr^J, 9 15*1? *?f S S6d , U W * ter (WB0 * 1972 >- The organochlorines (e.g., 
DDT) are highly lipid soluble and therefore tend to be stored in fatty * 
tissue (Moriarty 1975). Their hydrophobic nature also facilitates adsorp- 
tion to suspended particles in water, .on bottom sediments, and on organic 

S2Sl£ 8 ; U K ( f rlart ^ 19 J 5 >; Adsorption of particulars of ten p^ts 
detection of their presence (Holden, 1975). 

' ' P ™ t±ci * e r ^idues persisting in the environment have been extensively 
evaluated to determine if existent levels are hazardous in the soil, water, 
and, to a lesser degree, in the air. (American Chemical Society, 1969: 
Moriarty, 1975; Holden, 1975, Metcalf, 1971). The most common soil resi- 
due^ are the chlorinated hydrocarbon insecticides, including DDT (American * 
Chemical Society, 1969; Chanlett, 1973, Salvato, I 9 72; Higgins and Burn^! * 
horfL ?S r ^ U f«ic Pr ° blCT,a as80Cla ^d with soil residues have been ela- 
berated (Holden, -1975; Metcalf , 1971; American Chemical Society, 1969). 

to a Sil 8 n° th ' 8e 8 "= lnj ^ t0 Cr ° pS « Sorption by food-crops, and harm 
to -soil organisms. Holden (1975) discusses the results of sampling soil for 
• P^sistent organic residues; reporting that, of those compounds investigated, 

oMn,H aS W l tly det6Cted ln Cr °P laad ' snowed by DD.T, aldS? ' 

and chlordane. -He further specifies that in noncropland, DDT was the most 
frequently detected followed by dieldrin. The ran^e of organo^or^neX 
secticides in soil is most typically on the order of 1-100 ppm (parts per 
million). Food may take up residues from the soil or may be sprayed directly 
and is considered the primary source of pesticide exposure for the general 
populations/ of the world (WHO, 1972)'. 8 

Typical concentrations of pesticides in water are usually measured in 
ppt (parts per trillion) (Holden, 1975; American Chemical Society, 1969) 
I?** e I P f Ute ! are , Consld ered insignificant to health relative to levels 

Itl tp Q r °; ^ if°' \ 972) - Studies in the U.S. (American Chemical Soci- 
ety, 1969), have indicated that dieldrin is the most dominant pesticide in 
River bdsins, although endrin and DDT are also quite commonly discovered. 
A significant concern related to levels of pesticides in water is the ten- 
^ y w°ii! e f tiC i de8 10 ^ io accumulate up the food chain in aquatic systems, 

ToS uT ? f tS ° n fisH and birds W» ^72; American Chemical Society, 
.1969; HSggins and Burns, 1975). 

Residues in air have, not been well documented (Holden, 1975; American 

Sr^M , y l ? 69) ' ThS degree ° f eXpOSure frora alr - however, with the 
exception of agricultural exposure during spraying, is considered negligible 
relative to food exposure (WHO,*1972). 

n " . The /?i!^v tS ° f P esticiaes °P animal populations have been discussed by 
Dempster (1974). In summary, he first indicates that toxic substances such 
as pesticides have frequently been found to reduce or destroy populations of 
predatory species preferentially. Secondly he claims that this reduction most 
typically rfesults in an increase in herbivore populations. The third issue he 
presents is that any form of pest control must affect populations «of other 
species, due to interrelationships between populations in an ecosystem. Flnsllv 
"he proposes that organochloriner pesticides pose special problems due to their 

a P nd r 1ub"t C LrefL e cts! ant . effeCtS ° B "* "* ^ SeCODdary P ° ls ° n1 ^ 
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The effects oi pest lc Jdes on animal systems have been extensively 
investigated .(Colueei, 1974; <ftaker, 1973; Dempster, 1975; Vandekar, 1973; 
Moore, 1973; Krayblil, 1973; Ktemmur, 1972; Hayes, 1975; Oser, 19>2; ana 
others). The primary tpcus uf research in this area deals with effects of » 
the persistent ar^anochlorine pesticides, including DDT, heptachlor, diel- .* 
drin, chlordane, ami aldrin (Moi iarty, .1975) • Pesticides and their toxicity 
in human a have been i nvo.st l^ai e^l extensively^y Hayes (1969, 1975); Davies, 
et al (1974). Primary effects bi pesticides have been categorised as storage, 
morbidity , and mortality (Mori arty , 1975). - 
* * " • 

Storage , Storage, or body burden, of pesticides has been widely 
B studied (Durham, 1969; Walker;* 1975), particularly wittTrespect to the 
chlorinated hydrocarbons. Factors rl&imed to influence storage of a 
compound include intensity and duration of dosage, efficiency of absorp- 
tion, age, sex, species, nutritional <stj*]tu&-, integrity of* certain organs, 
particularly the liver .and kidneys, and intake of certain drugs (Durham, 
1969). Studies of the degree of storage of DDT in humans have been re- 
viewed by Durham (1969). He summarizes the research performed in the U.S. , 
Canada, India,. Israel, and a number of European countries. Durham (1969) 
discusses a direct relationship bvt ween dosage and degree of storage of DDT; , 
doaage derived primarily from food. A steady state phenomenon has been re^ 
'ported with reaper t to storage of certain chlorinated hydrocarbons affecting 
the above described dose-response relationship (Durham, 1969; Hayes, 1975). 

The significance of storage of pesticides is being widely investigated. 
Durhafa (1969) , reviewos a number ef studies on storage in persona with various 
diseases. He relates no correlation between DDT levels stored and cause of 
fleath due to neoplasm, cardiovascular disease, infection, or accident. . How- 
ever, he states that direct correlations have been found between clinical 
signs of poisoning In rats and levels of DDT in the nervous system. 

< * Morbid ity and Mo rtality . A review of morbidity and mortality relation- 
ships pesticide exposure has been provided by Hayes (1969; 1975),. Acute- 
exposures *to pesticides Have been widely reported, primarily in agricultural 
and difefease control workers mi-shand 1 tnp/ pesticides (Aldrich and Gooding, 1976; 
Vandpkar, W7 J; Have*., 1975; Moore, 1973; Davis, 1969); by ingestion of foods 
containing highly te*lc pesticides (Bakir et al, 1973), or in workers involved 
in the manufacture* of 1 pesticides (Aldrich and Gooding, 1976). Aldrich and 
Gooding (197(0 review the literature on the physiological effects of pesticide 
exposures. Areas of investigation include central nervous system effects in 
mammals resulting in convulsions, tremor, fever and death, and hepatotoxicity 
in rodents* Abnormalities in human hepatic function were not reported (Ald- 
rich and Gooding, 1976). Studies are also described (Aldrich and Good, 1976) 
relating similarities between DDI derivatives and steroid intermediates and 
their possible modification of steroid metabolism. The above review also dis- 
cusses studies of the physiological ef fects of aldrln, dieldrin, endrin, chlor- 
dane, and heptachlor as well as hrie£ discussions pf effects under investiga- 
tion related to the other major pesticide groups. 

Extensive research is currently being performed on the carcinogenicities 
of many pesticides (Kraybill, 1975; Hayes, 1975). Problems involved in the 
study of potential carcinogenicity are well known prid are discussed with 
respect to pesticides 'by Hayes (1975). A primary factor is translation of 
animal data to humnti data^ With tjhis in mind, it may be stated that many in- 
vestigators report t tolerogenic prcpertles in laboratory animals of certain 
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pesticides.* including DDT, aldrin, .and dieldrin (Hayes, 1975). This re- h 
view reports oth£r effects induced in animals including hypersensitivity 
to cold, fibrosis of - the lung, central and, peripheral nervous system 
effects', and necrosis of; the liver and kidneys (Hayes, 1975). 

The critical issues in the determination of health hazards from pesti- 
cide exposure ark: the difficulty in determining level of exposure, con- 
founded by many internal and external effects (Ahyes," 1975; Aldrich and Gooding, 
1976); the relationship (or lack of it) between animal toxicity data and human 
toxicity (Moore, 1973); the possibility of long-term effects (Hayes, 1975). 

Peats and Pest Control ^ 

Pests of primary concern are the disease carriers (e.g., mosquitos, , 
flies, fleas, lice, roaches,* rats, mice* and snails) and the agricultural 
pests (primarily insects and rodents) f Diseases associated with Insect 
vectors include plague, filariasis, onchocerciasis , malaria, dengue, trypan- 
osomiasiss sand fly fever, and chagas disease ' (Chanlett, 1973) . Rodents are 
known to carry many disease organisms on their bodies as do roaches, and \ 
*flies. The literature on vector-borne and pest-related diseases is voluminous. 
Jt, will not* be examined in this reyiew. The literature review on communicable 
'^tse^ges should be consulted for that information. 

• According to the World Health Organization (1972), one estimate indi- 
cates that 33 million tons of bread grains and rice are destroyed or* rendered 
inedible by rodents annually, and the degree of damage by insects is at least 
as great, if not greater. Another estimate in 1966 indicates that damage by 
rats in theHJ.S. alone cost <$10 per raj;, vitiva rat population of 10 million 
echanlett, 1973). , . r 

• Programs for pest control have be^n classified as either mechanical, cul- 
tural, biological^ or chemical (Chanlett, 1973; Salvato, 1972; American Ctfemical 
Society, 1969).- A great deal of experimentation has occurred within each of 
these areas. A brief summary of the advantages and disadvantages of each of 
these areas will be provided. 

Physical or mechanical control may involve the use of barriers or some 
means of temperature adjustment (Chanlett, 1973;, Purdom, 1971). These methods 
are often expensive add temporary, however, immediate results may be observed. 

Cultural- control, primarily useful in agriculture, involves such prac- 
tices as crop rotation, mixed planting, adjusting planting around pest life 
cycle, or the use of resistant plant varieties. Biological control may in- 
volve the introduction of predators, parasites, or diseases into a pest, popu- 
lation or the use of radiation ; or chemoster ilant s . Extensive research in the,- 
area of biological control exists in the literature (Loomis and Broadman, 1977; 
Tschlrley, 1974; Darsie, et al^ . The primar ^advantage of biological control 
is that no toxif substances are involved, however, the disadvantages include: 
time expended for development and to gain results, the level of control may be 
unacceptable and some pests may have no natural enemies. 

Chemical control has been discussed extensively in the section on pesti- 
cides, Ita-ad^antages Include relative inexpense, fast results are obtained, 
and the achievement of a high level of control (a critical consideration in the 
control of disease vectors). The disadvantages of chemical controls include i 
persistence in the environment, harm to organisms, possible chemical inter- 
actions producing unknown effects, and pest resistance. Mafty insects have been 
found to develop resistance to pesticides (Brown, 1969; Brown, 1971). 

The current trend in pest control is toward an integrated pest manage- 
ment (Barnes, 1975; Darsie et al; Brown, 1969; Tschirley r 1974; Bang et al, 1975 
Loomis and Boardman, 1977). This is especially true in the case of the control 
of agricultural pests. 
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In terras of "disease control, controversy 'still exists with respect tp 
the advantages and disadvantages of pesticide use. Moore (1973) discusses 
this controversy and suggests that an ecologicat^pproach be applied to the 
use of pesticides. Aldrich and Gooding (1976) stress the inevitability of 
pesticide use and propose caution and further research into harmful effects. 
They emphasize the importance of understanding the synergistic effects often 
exhibited by pesticides. Victor and Mansell (1975) point out the need for 
the application of cost-benefit analysis to pesticide investigations and 
describe social, political, legal, and economic factors to be considered in 
the establishment of a program for pesticide use. Shirakin (1969) in sumroar 
tion of a conference on "Biological Effects of Pesticides in Mammalian Systems," 
discusses the pesticide controversy and proposes Certain alternatives* He 
suggests the following principles: that absolute safety is unattainable; 
that studying the consequences of all factors qf the total environment is not 
possible; and that answers must, reflect the nature of the questions posed. 
His final proposal supports the necessity for an informed and involved citi- 
zenry, that stringent national policies wi^h respect tQ pesticide use should 
be developed and enfcjrced, and that technological personnel and resources to 
carry out policies must be available at regional and national levels. 

RADIATION 

Radiation is the emission of energy from a point of origin. The first 
demonstration of X-rays, a form of radiation, took place in 1895 by Wilhelm 
Roentgen. Henri Becquerel discovered, in 18^6, that pitchblende ore could 
darken photographic film. He also showed that the ore contained' small amounts 
of uranium and thorium salts which emitted energy in the form of penetrating 
radiations similar to X-rays. Pierre and Marie Curie continued this work by * 
demonstrating that Smaller quantities of a third radioactive element, radium, 
were also present in the ore. Additionally, they discovered that radium evolved 
a gas, known as radon, which is itself radioactive. Since pitchblende ore is 
relatively widely distributed throughout the earth's crust, it became apparent 
that the environment contained a hitherto unrecognized factor that subsequently 
became known as radioactivity. (Ramsey, 1973). • ■ 

An account of Becquerel recalls that he carried a 1 tube of radium around 
w^th him in his pocket for demonstration purposes. The* radium did not harm 
the fabric of his vaist&oat, but it produced a burn on his body (Kumsey, 1973). 
This initial demonstration that radiation was capable of harming living tissue, 
in this case causing skin erythema, also suggested that this property of radium 
might be adapted and controlled for; the treatment of malignant tumors. As 
radiologists and chemists began working with uranium, thorium, And radium, they 
began to contract diseases of the blood and certain types of cancer. It became 
clear that radioactivity produced a generalized deleterious effect on the human 
body. The detonations of atomic bombs and testing of more powerful devices 
have resulted in radioactive contamination of the global environment and Illness 
Much research on the varied effects of radioactivity has been carried out in the 
last two decades, but the state of knowledge remains unsatisfactory (Howe and 
Loraine, 1973; WHO, 1972). 

Types of Radiation ^. 

Radioactivity fs energy liberated, by the fragmentation of large atoms into 
smaller em^s-* This may occur naturally as .with atoms such &s uranium, thorilim, 
or radium, or it may be produced synthetically, a process known as nuclear 




fission, resulting in the release of vast amounts of energy in the form of 
heat, light, noise, and radiation (Rumsey, 1973) . 

A brief elementary review of the characteristics of the atom is useful 
for understanding the types and affects bf< radiation. All atoms are composed 
of protons, electrons, and neutron®, except the hydrogen atom, which contains 
a proton and an electron. When atoms combine to form compounds, the resulting 
moletjile usually has the same number of electrons as it ddes protons and, 
thus, it is electrically neutral. The electron is the lightest part of the 
atom, and the electrons are not as tightly bound to the nucleus as are the 
neutrons $nd protons bound together in the nucleus. The electron is more 
mobile and cart be removed from an atom or molecule with little expended energy* 
When an electron is removed thd resulting component -£& electrically charged 
and is by definition an ion. Ions may be charged positively or negatively and 
may exist in crystals, liquids, and gases. Any process by which a neutral 
atom or molecule loses- or gains electrons, resulting in a charge, is known as 
ionization (Salvato, 1972). 

The ionization resulting from radiation absorption has significant health 
effects. The production of ions within tissues can injure plants and animals 
as well as cause somatic and genetic damage in human beings* The types of 
damage' caused, methods of detection and the means of controlling exposure to 
Ionizing radiation will be discussed in later sections. 

*$he common types of radiation are X-rays, gamma rays, neutrons, alpha 
particles, and beta particles. X-rays and gamma rays are similar. A brief 
description of these types and their characteristics as presented by Salvato 
(1972) appears below: 

"Alpha particles have large specific ionization values. Since they 
create many ions per unit of path length, they dissipate their energy rapidly 
and penetrate only 3 to 5 cm of air. A thin sheet of paper will stop the 
particle. Alpha particles have a positive electric charge, exactly twice that 
of an electron, and a mass of four, the same as a helium atom. The particles 
are normally a hazard tb health only in the form of internal radiation. 

"Beta ♦particles are light in weight and carry single charges. They 
are high-speed electrons that originate in the nucleus. Their specific ioni- 
zation values are intermediate between those of alpha particles and gamma and 
X-rays, They ionize slightly, dissipate their energies rather quickly, and 
are moderately penetrative but are stopped by a few millimeters of aluminum. 
Beta particles can be a health hazard either, as internal or external radiation 
due to the ionization in the tissues. 

"X-rays and gamma rays move with the sfteed of light. The only difference 
in this respect bgZwoen gamma rays, X-rays, and visible light is their fre- 
quency. X-rays and^gamma rays ionize slightly in travel and are, very penetrating 
compared to alpTiaand beta particles. They constitute the chief health hazard * 
of external radiation, although g^mma rays can ba hazard also as internal 
radiation* Whereas gamma rays come from the nucleus of an atom, X-rays come 
from, the electrons around the nucleus ajad are produced by* electron bombardment. 
As is commonly known, wfren "X-rays pass through an object, they give a shadow 
picture of the denser portions on film or a* special screen. 

"Neutrons ar^ uncharged high-energy particles that may be given off un^er 
certain conditions and can have bot^ physiological effects and the ability to 
makg oth^er substances radioactive. Neutrons present major problems in areas 
around* nuclear realtors and particle accelerators. 

" Radionuclide is a radioactive Isotope of .an element. A radionuclide 
can be produced by placing material in a nuclear reactor or particle accelerator 
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(cyclotron, betatron, Van de Graff generator) and bombarding it ^ith 
neutrons, -Radionuclides have particular application aV tracers in mariy 
areas of medicine, industry, and research. Mixing a radionuclide with a 
stable substance makes possible study of the path it follows and the 
physical, and chemical changes the substance goes through." 

Radioblology ~ Biological Ef fectsyof Radiation 

Radiation which is capable of\ producing ionization and which is 
absorbed can cause damage and injuryV It is thought that the harmful 
effects of ionizing radiations come ffcom their contact with atoms and 
molecules in the living protoplasm. It £as been suggested that the ionising 
radiation influences the normal chemical processes within the cell with the 
formation of other molecules and /or substances. ' These may in turn cause 
othef effects (Rumsey, 1973; Salvato, 1972; WHO, 1972; Upton, 1969). 

Measurement 

In considering radiation units, it is necessary to distinguish between 
the following four quantities: exposure, absorbed dose, dose equivalent and 
rate of disintegration. 

Exposure is the sum of electrical charges of the ions of one charge 
present in a unit mass of air under certain conditions. The unit of measure- 
ment is the roentgen (R) . It is applicable only to X-rays and gamma rayd. 

The absorbed dose is the radiation energy imparted to unit mass of a 
specified medium. The unit of absorbed dose is one rad which represents the 
absorption of 100 ergs, per gram of medium. 

The rem, short for roetgen equivalent man, is a measurement unit de-* 
signed to take into account the biological effect ivenss of a given absorbed 
dose or dose equivalent. A quality or damage factor is used to convert rads 
to rems for radiation protection considerations. 

The rate at which atoms of radioactive sources disintegrate is measured 
in curies. The radioactivity of one gram of radium is approximately one curie. 

Different organisms as well as different cell types within the same 
organism possess varying degrees of radiosensitivity . For instance, dosages 
of some thousands of rems are required to impair the reproductive capacity 
of certain bacteria, whereas the growth of certain human cells is inhiBited 
by as little as 100 rems (Rumsey, 1973). In humans, the lethal dose of radi- 
ation to the whole body varies from 100 to 1,000 rems. In the human body the 
most sensitive tissues include the gonads, the lymphatic glands, the hdemdi- 
etic cells of the bone marrow, and the small intestinal mucosa (Forester, 
1973; Rumsey, 1973). Young cells and children's tissues are more radlosensl- . 
tive than are those of adults. Absorbed dosages of radiation are frequently 
quoted in terms of a particular organ of high sensitivity, for example, the 
"gonad dose!>or the "bone marrow dose." Measurement of low-energy radiation 
and its biological effects is discussed in detail by Gibson (1974). 

The biological effects of ' radiation depend not only upon intensity of the 
radiation but also on the time of exposure. Natural radiation exposes the 
human body, at a constant rate of approximately 0.1 rema annually. A- radio- 
logical examination may produce a similar annual exposure but at a far higher 
dose rate, the actual exposure lasting only fractions of a second (ICRP, 1970). 

Sources of Environmental Radiation ♦ 

The sources of radiation are categorised as internal or external depending 
on whether the source is Inside or outside the body. Internal radiation occurs 
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-following the. ingestion or inhalation of radioactive substances. If such 
substances are not excreted but instead are incorporated into the tissues of 
the body, * then the source rests permanently in contact with living cells 
causing the maximum potential damage (Howe and Loraine, 1973). 

Natural radiation has four components: terrestrial radiation, cosmic 
radiation, atmospheric radiation, and Internal radiation (WHO. 1972; Rumsey, ! 
1973; Miller, 1974). . ' *\ 

Terrestrial radiation emanates from natural radioactive elements such 
as thorium, uranium, and radium that occur in the earth 1 a crust and soil. 
These elements are stj.ll present and exist because of the long half-lives they 
possess. The absorbed dosage of gamma rays from this source varies because 
| of the varied soil and rock compositions that exist In different parts of 
the world. • 

Cosmic radiation originates in outer space and reaches the earth's sur- 
face after reacting with, and being partially absorbed by, the earth's atmos- 
phere. The dosage from this source varies by approximately 14 percent with 
latitude, but to a far greater degree with altitude above sea level (Rumsey/ 

1973) . 

Atmospheric radiation comes from the radioactive gases radon and thoron 
present In minute amounts. 

Internal radiation constitutes approximately one-fifth of all natural 
radiation dosage. The most important radioisotope is potassium 40 with carbon 
14 contributing to a lesser degree. Recently, it has been discovered that the 
human diet furnishes the body with varied amounts of radiation mainly in the 
form of alpha emitters such as radium and thorium (Miller, 1974). 

Sources of man-made radiation can affect the total population of the 
planet or a significant portion of the population in a particular country, 
and individuals who come in contact with radiation typically because df their 
occupation. The wide variety of hazards generated by man-made radioactive 
agents are reviewed by Brodine (1976), He discusses the means of assessing 
and evaluating these dangers as well as alternative technologies. The litera- 
ture reflects five sources of radiation that will be briefly described here: 
fallout from nuclear explosions, nuclear power plants, medical radiology, 
occupational exposure, and consumer goods. , 

The detonation of nuclear devices in the atmosphere produce radiation 
pollution that affects the entire planet. The radioactive substances injected 
into the stratosptijere are deposited on the earth through rainfall (Rasmussen, 

1974) . Those substances that decay rapidly (i.e., those that have short half- 
lives) have largely vanished, but radioisotopes with a long half -life, such as 
strontium 90, caseium 137 and carbon 14 still affect humankind (Vaughn, 1976). 
(Strontium 90 has a toalf-life of 28 years; caesium 137, 30 years; and for car- 
bon 14, 5,640 years.) . 

Radioactive fallout affects humans in two ways: (1) by radiation from 
fallout deposited on the ground; and (2) radioactive materials assimilated 
into plants that pass into the human body directly or indirectly (as in milk 
And its products). Once ingested, caesium 137 and carbon 14 ire distributed 
evenly throughout the body. Caesium ^137 is excreted .from the body within a few 1 
v****<lPths. However, the effects of strontium 90 are much more hazardous. Rumsey 
(1973) explains, ,f The body is unable to distinguish between the elements 
strontium and calcium, so that both are incorporated almost permanently into 
bone. As a result, radioisotopes of strontium irradiate .the blood-producing 
cells of the bone marrow as well as the entire human skeleton. 11 

Thfe United States Scientific Committee on the Effects of Atomic Radiation 
(UNSCEAR) estimates the dose commitments from fallout* See Miller (1974) , 
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Forester (1973) and Gray (1976) for additional current inf oration on ex- v 
posure and health effects from this source. 

. ' .1 , • 

The increased use, of and interest in nuclear industry has been accom- 
panied by a vast literature on the human and ecologic effects of these plants. 
Sagan (1974) discusses these effects emphasizing the sources and quantities of 
radioactive materials that enter the environment. The International Atomic 
Energy Agency (1973) recently published a series of papers on topics surround- 
ing the production, behavior, and effects of radionuclides released by nuclear 
industry. Eichholz (1976) presents design and technical features of these 
power plants that affect the environment and discussions of the treatment of 
radioactive effluents. The American Nuclear Society (1976) has published a 
very valuable series of papers in Controlling Airborne Effluents from Fuel 
Cycle Plants . These papers discuss methods of. measuring the transport and" 
dispersion of these effluents (Hanna, 1976), plant retention of the effltients 
(Vaughan, 1976), dose consequences (Kahn, 1976), government control (Richard- 
son, 1976), and many other important aspects of nuclear power usage. Efficient 
and economical use of radioactive wastes is discussed in Davis (1974). 

One of the most common types of ionizing radiation in developed nations 
is the X-ray. It is produced by fluoroscopic equipment, radiographic equip- 
ment, X-ray therapy equipment, dental X-ray machines, X-ray diffraction appara- 
'"8, industrial X-ray machines, the shoe-fitting fluoroscope, etc. (Salvato, 
19^3) . Individuals undergoing routine X-ray procedures with this equipment 
are not considered at risk (Rumsey, 1973). A genetic dose to the whole popu- . 
lation is estimated by integrating the doses absorbed from each radiological 
procedure for total number of persons irradiated/ " * 

The increasing use of radioactivity in industry and medicine and the 
proliferation of nuclear power plants has increased the number of people ex- 
posed to radiation (Salvato, 1973; Forester, 197*3; Landau, 1974). The dose 
of radiation received by workers in thSfee industries is monitored by means of 
radiation-sensitive film badges designed to conform to international standards 
of radiation safety (Biology and Health Physics Division Report, 1974). 

Standards of radiation safety are expressed as maximum permissible doses 
which are agreed upon by the International CommiWion on Radiological Protection 
(ICRP). These ICRP recommendations are universally accepted (RuLsey, 1973). 
Since it is not possible to state with certainty that any dose of radiation" 
is harmless (Landau, 1974), ICRP recommendations are based On practical con- 
siderations which attempt to balance the advantages and hazards of using radio- 
activity. Thus, maximum permissible doses, for occupational exposure are higher 
than those for the general public. Landau (1974) reports on the problems associ- 
ated with assessing low dosages and the difficulties in carrying out monitoring 
schemes for the public. • . . 

,' The radioisotopes present in the luminous dials of watches and clocks, 
and in television receivers, create absorbed dosages of radiation that are- 
negligible. This has resulted from the Introduction of isotopes with emissions : 
of low penetrative power (Rumsey, 1973; WHO, 1972; Brodine, 1976). 

The Effects of Radiation on Health * 

The effects of ionizing radiations on health are generally classified under 
two headings: somatic disease and genetic damage. Both somatic disease and 
genetic effects from radiation exposure may not be evident for months, years, 
or a lifetime. A dose of 500 to 2,000 rad of total body irradiation, delivered 
over a short period of time, results in death within about a week (WHO, 1972). 
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Cancer is the most predominant somatic disease or condition caused by 
low dosage levels of radiation; The appearance of the first symptoms can 
vary frdm two years to thirty years after original exposure (Rumsey, 1973). 
There is evidence of other late. effects following high dosest cataract for- 
mation, possibly neurological damage, general shortening of the life span, 
impaired fertility, bone marrow atrophy, a reduction in the cellular defense 
mechanism against infection, and impedence of growth" and development following 
previous irradiation in utero (Rumsey, 1973; WHO, 1972). 

The frequency of different types of tumors has been found to be hfeher 
in irradiated populations. This is true of thyroid carcinomas in patidhts 
given X-ray therapy to the neck in childhood, carcinomas of the lung in workers 
engaged in mining uranium ores, haematite and fluorspar, haemangioendothelio- 
mas of the liver in patients injected with drugs containing thorium, and mis- 
cellaneous types of neoplasms in atomic bomb survivors and in patients sub- 
jected to radiotherapy (United Nations' Scientific Committee on the Effects of ' 
Atomic Radiation, 1969, cited in WHO, 1972). The occurrence of these diverse 
growths indicates that the neoplasms caused by irradiation may result from 
irradiation in widely differing conditions of exposure. 

Knowledge of the long-term effects of acute and chronic doses of radiation 
is far from complete. Brodine (1976), the ICRP publications, Miller (1974), - 
Sagan (1974), Forester, 0973), Cohen (1976) , ' should be consulted for current 
and more detailed descriptions of this research on tissue sensitivity, disease 
effects, alld dose, estimations. 

The mechanism through which radiation induces genetic damage is unknown ' 
but the effect on the cell Nucleus is known to be two-fold (Rumsey, 1973). 
First, radiation may directly damage and thus modify chromosomal structure, 
and secondly, radiation may increase the gene mutation rate. In successive 
generations, both these genetic changes can be manifest in general reduction 
in intelligence*, emotional stability, physique, viability, and other attri- 
butes and in specific visible detriments resulting in disease stfces (Miller. 
1974). 

The relationship between biological effects, health effects, and doses 
of radiation is currently being identified (Landau, 1974).- The importance 
of this research and the problems associated with hazard*assessment are sum- 
marized by Rumsey (1973): "The need for safe maximum permissible dose levels 
is of paramount importance if the predictions for the future use of nuclear 
energy and all other forms of radioactivity are to be fulfilled.- Safe dose 
levels are estimated, however, . by extrapolation from observations on the effects 
on humans of much higher doses of radiation. Moreove r^ thes e higher doses are 
never continuous, varying from a single dose resulting from a nuclear bomb de- 
tonation to a small series of exposures arising from radiotherapy courses for 
ankylosing spondylitis. Experiments on various laboratory species* provide 
^valuable information on the relationships between radiation dose and cellular 
damage at lower dose rates. Nevertheless, the science of hazard evaluation in 
radiobiology is still imprecise mainly because the dose-response relationships 
at low levels of radiation exposure in the human remain unclear." 

OCCUPATIONAL HEALTH " 

The hazards encountered in the occupational environment are numerous, 
resulting from a multitude of physical-, chemical, biological, and psychosocial 
influences. A complete analysis .of hazards encountered in the work environ- 
ment has been provided by Mayers (1969). Research in this field abounds and 
is growing; occupational health being a critical concern in the developed 
countries particularly (CIBA Foundation, 1975). « 
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Chemical Health Hazards 

Toxic or harmful chemicals may be classed as dusts, fumes, mists, vapors, 

Wur^d^r^i 8 (Am ^i Can Ch6ffllCal S ° Clety » l9m ' ^ degree of damagf 
incurred by the human body, as is well-known, depends on the extent and dura- 
tion of exposure. 

Dusts may be of organic or 'inorganic origin; resulting fro* fragmenta- 
tion of rock, metal, coal, wood, and grain. Following inhalation, certain 
inert dusts will be easily eliminated from the respiratory tract while others . 
such as silica will be retained reulting in pulmonary fibrosis (Waldbott, 
1973; Paretto. 1971; WHO, 1972).. Other pulmonary fibrotics include barium, 
carbon, cobalt, and iron oxide^ (Waldbott, 1973); 

Coal, although typically! expelled from the respiratory tract, is known 
to be involved in the causation of "black lung," a fibrotic disease, typical 

/n!ti^ nerS f!^ r Mftny years of constant exposure (Waldbott, 1973; Naeye 
and Del linger, 1970; Lanehart, et al., 1968). * - 

Asbestos, a fibrous silicate, presents a hazard to health as both a 
k *I° 8 7^?f° r and ln . the ca " 8ati °n of mesothelioma and lung cancer (Wald- 
bott, 1973). Exposures are common in the construction industry, asbestos mines, 
textile industry, and in manufacture of fire-proof equipment. 

Lead may occur in t? e air as a dust or a fume; emitted most typically from 
mines, smelters, paint manufacture, welding, gasoline, and battery manufacture. 
Human contact with this element occurs from air, water, and food by inhalation, 
ingestion, or dermal contact. The health effects of lead exposure are of 
current concern internationally and extensive recent literature exists on the 
subject (Smith, 1976). Chronic lead poisoning in children between the ages 
of 1 and 3, associated with "pica," and of text leading to permanent neurologi- 
cal dtoage, mental retardation, and epileptic seizures, is of critical concern ' 
(Waldbott, 1973; WHO, 1972). Other associations with lead poisoning include 
Sterility in women, abortions, stillbiTths, and premature births (Waldbott. 
1973) . ' • . 

Solvent vapors of toxic hydrocarhons are commonly contacted In a variety 
of industries too numerous to elaborate. General effects associated with many 
of these include anesthesia of the central nervous system (WHO, 1972). Litera- ' 
ture related to other, more specific effects, is extensive. 

The most significant gases encountered in the work environment, especially 
from a consideration (tf ubi«uity, are carbon monoxide and sulfur dioxide. The 
health associations of these substances have been addressed in the discussion 
of air quality in this paper. 

Physical Health Hazards . ■ t . • 

Physical agents, primarily vibration, lighting, ultraviolet radiation, 
heat, and cold, are frequent causes of illness and injury (Phoon, 1975). Ex- 
posure to vibration over an extended period of time has been found to cause 
injury to joints (WHO, 1972). Levels of illumination for the performance of 
certain tasks have been established (Jones, 1959). Long term exposure to in- 
sufficient lighting may lead to acute and chronic effects exemplified in miners' 
nystagmus (WHO, 1972). Ultraviolet radiation exposure associated with' acute 
conjunctivUies and keratitis has been repotted although disability does not 
appear to be permanent (Olishifski and McElroy, 1971). Work in an extreme cold 
environment has been associated with erythrocyanosis, immersion foot, chilblains, 
and frostbite (WHO, 1972). Heat stress has been found to lessen alertness and 
has been correlated with increased accident rates (Metz, 1967). 
f 



Biological Health Hazards > 

Those occupational diseases of biological origin are often common in the 
developing nations, especially where proper sanitation, is not practiced. Some 
of the more common examples are listed here: anthrax from wool-sorting of in- 
fected hides; bagassosis from fungi in cotton; tetanus from wounds; brucellosis 
from contacting infected animals in the slaughterhouse; ancylostomlasis and 
schistosomiasis in plantation workers (WHO, 1972). Czapski and Kloetzel (1971) 
report that 59 percent of those Brazilian plantation workers regularly contact- 
ing water in the course of their duties contracted schistosomiasis as opposed 
to only 10 percent of the unexposed workers. 

Control Techniques 

An important aspect of industrialisation on the- increase In occupational 
environments in developing countries is the potential Increase in health hazards 
Industrialization increases the variety of pollutants, degree of pollutants, 
and health hazards in the environment. Although industrialization often up- 
grades the economic and social status of some people, the long range and latent 
health effects of such changes must be considered. 

Two effective strategies for controlling health hazards encountered in the 
occupational environment are monitoring (of sources and individuals) and in- 
corporating .safety measures in the expanding technology (CIBA Foundation, 1975) . 

AIR QUALITY , 

An historical perspective of air pollution from primitive times to the 
present has been provided by Stem (1968) , detailing pollution problems* associ- 
ated with the least developed societies to the most developed. In industrial 
societies, air pollution hazards associated with smoke from^domestic heating 

!and cooking or airborne naturally occurring substances such as allergens 
existed. The advent of coal burning fpr energy initiated the generally re- 
cognized beginnings of air pollution. Smoke and sulfur dioxide are the primary 
pollutants produced, causing significant reduction of visibility and increased 
discomfort. The substitution of petroleum products for coal produced further; 
air pollutants: nitrous oxides, carbon monoxide, hydrocarbons, and lead, and 
under special conditions, the most toxic photochemical oxidants, ozone and 
perqxyacylnit rates. • \. 

The relative importance of air quality to the developing countries has 
been questioned by many experts in the field Governments often choose to 
trade air pollution for increased affluence (KirovS 1975; Hanlon, 1977). It 
lias been documented, for example, in India, that people are aware of the 
existence of air, pollution but do not believe that it constitutes a problem 
in the context of other more serious health hazards (Bladen and Karan, 1976). 
Another consequence of this deliberate ignorance of air pollutants is the lack 
of attention to air quality. Some researchers (Mustafa, 1977) purport that 
not until air pollution is recognized as significant in a society will adequate 
data be collected to determine its extent and impact on health. 

* * 
Pollutants * 

Natural sources of air -pollution are numerous including fog, vindblowfi 
dusts, airborne allergens such as pollens, and natural radioactive particles. 
However, the most ubiquitous and harmful substances are by-products of human 
civilization from metallurgical plants, power plants, domestic heating, refuse 
burning, grinding,* demolition,, transportation, and industry (Stern, 1968; WHO, 
1972; Mustafa, 1977). . 
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_ The air pollutants generally considered significant to health are the 
oxides of sulfur, oxides of nitrogen, carbon monoxide,, hydrocarbons, iron 
oxides lead, beryllium, other dusts such as silica, and the photochemical 
oxidants^zone, perosyacyl-nitrate, and nitrogen dioxide (Waldbott, 1973- 
American Chemical Society, 1969). . 

Health Effects 

- Data on the health effects of air pollutants are derived, "primarily 
from epidemiological and animal toxicity studies*. Difficulties encountered 
"fVJ* e8 5 abllstoent of cause and e «ect relationships between pollutants 
tl ?!? compounded by the general long-term nature of health effects, 

the difficulties in measuring actual exposures of individuals, problems of 
translating animal to human data, inadequacy of human health data, and a 
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Diseases most commonly associated with air pollution are: bronchitis, 
emphysema, asthma, lung cancer, chronic obstructive pulmonary disease, and 
pneumoconiosis or occupational lung disease (Goldsmith, 1968; Mustafa, 1977). 
Workers in the cotton and Jute industries, common in^ the developing nations 
Ai . 'rSfl bee ? foun J to contract byssinosis.'a form of granulomatous lung 
disease (Goldsmith, 1966; El Batawi, 1974). Wood burning, a method still com- 
monly used for cooking in many rural areas in developing countries, has been 
associated with a higher incidence of lung cancer (Cleary, et al., 1968; 
T 968; Steiner, 1964); and higher incidences of respiratory diseases 

- in Children (Sofoluew, 1973). Other Industries posing potential hazards to 
the respiratory system are the pottery industry, mining, and agriculture. 
These have all been associated with forms of fibrotic or granulomatous lung 

The effects of acute exposures to air pollutants are difficult to assess/ 
Very few incidents of this type have been well documented either due to a 
lack of health data, a lack of environmental data, or both. Studies in the 
United States, Europe, and Japan have indicated a positive association between 
increased levels of sulfur dioxide and increased mortality, especially in the 
aged and those with chronic obstructive pulmonary disease complications (WHO, 

Morbidity and mortality resulting from chronic exposures are also diffi- 
cult to document, However ,' some studies indicate that mortality and morbidity 
?2S n to |I5! P CaU8eS increaees ln areas »ith high atmospheric pollution 

iS?{ l *c Winkelstein ' "68, 1968; Morris and Shapiro, 1974; Beuchley, et* al., 
1973). Confounding variables such as cigarette smoking, occupational and pre- 
vious exposures have led many researchers to perform studies with school 
children. These' studies indicate an increase in respiratory illness with in- 
creased air pollution (Lunn, et al., 1967, 1970), and it has been postulated 
that these exposures may lead to chronic obstructive pulmonary disease later 
in life (Douglas and Waller, 1966; Paccagnella, et al. , 1969; Symon, 1974- 
Kumpf, et al., 1974; Colley and Reid, 1970). The above studies primarily' • 
reflect the negative consequences of Certain levels of smoke and sulfur dioxide 

The isauA of the relationship of lung cancer to air pollution is contro- 
versial. A general review of this topic has been provided by the Royal College 
of Physicians of London (1970)". Extensive literature exists supporting both a 
causal and a noncausal relationship. 

Exposure to air pollution may also cause impairment of function and per- 
formance. Some researchers have found correlations between decreased respira- 
tory function and increased air pollution in patients with chronic bronchitis 
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and emphysema (WHO. 1972, Spicer, 1967; Lawther, et al., 1970; . RessneAs and 
Baiehuxn, 1965). However, others have not observed this relationship under ■ ' 
similar conditions (WHO, 1972, Rokaw and Massey, 1962; Schoetlin, 1962) 

• ' * 

Intervention Techniques m - r - f . 

Devices and methods for monitoring air pollutants are numerous and 
vary 9 with the type of pollutant ♦ , Particulates are most commonly monitored ' 
by dust-fall determination, hi-volume sampler, centrifugal collector or 
impinger (American Chemical Society, 1969; Salvato, 1972) . Smoke may be 
monitored by automatic smoke sampler, or by use of the Ringleman Smoke Chart 
(Salvato,- 1972; American Chemical Society, 1969^). Cases are typically sampled 
using impregnated* tape suppliers or, fpr the most technically advanced, a con- 
tinuously monitoring analyzer (Salvato, 1972; Aaferican Chemical Soceity, 
1969). 

Control Technologies 

Approaches to pollution control include a substituion of the^materials 
leading to air pollution, personal protection devices, dilution, isolation 
of the hazardous operations, and method and process changes. Most common is . % 
the use of emission control equipments J 
_ ". j Equipment for the control of tjllr pollution emissions are designed to 
# . remove or reduce levels of particulates, 'aerosols, and gaseous by-products 
i^esultlng from inefficient design and operation!. Some common collectors, 
useful for dust control,- are; settling chambers, cyclones ,° and sonic collec- 
tors (Salvato, 1972)/ Bagkouse and cloth-screen filters are tised to remove 
particles from gases, and electrical precipitators have -application in power 
-plants, cement plants, metallurgical refining, and chemical industries for 
the collection of fumes, dusts, and acid mists. Scrubbers are wet collectors - 
generally used to remove particles that form as mists, and afterburners are 
used to complete combustion of unburned fuels and to burn odorous gases 
# (Salvato, .1971). f 1^ ° . . . 

The utility of the above equipment will, of course, depend qri* the extent m 
of the air pollution problem /''Economic and manpower feasibilities, and other 
priorities established locally. # ^ 

FOOD SANITATION - ■ « ' * ' ■ - 

t 

Food sanitation is considered to be a critical issue in the ^developing 
as well as the developed countries. As is well-known, fdod serves $s a vehicle 
for a variety of disease organisms. Many surveys have been compiled of the 
types and sfourcres of microbiological contaminants in food (WHO, Expert Comr? 
mi t- tee on Microbiological Aspects of Food Hygiene, 1568; Ffazier, 1970) . Con- 
tamination of food may occur at any stage in its delivery to 'the table; Initial 
contamination before processing, during food processing, during transport, 
handling In market* or home, and from contact, with water in the home,. , 

fh'ose types of foods typically presenting a hazard to health by microbial 
contamination ate dairy products (Joint FA0/WH0" Expert Committee on Milk Hy-- 
gi'ene, 1970), fish and shellfish, meats (Joint F AO /WHO fiflert Committee on v * 
Meat Hygiene, 1962), and eggs. * ^ 

Contaminants . .• : 

The biological cpntaminifhts are considered to be the most critical pol- / 
lutera of food in the developing countries (examples fere found in Eason; Jr., 
et al*, 1967; Worth and Shah, 1969; Buck, et si., 1970; Mata, 1976; Knight, 1973) 



These may >• classif fed. as bacterial, viral, and rickettsial, parasitic, and 
fungal Characteristic baceerial diseases transmitted in food are; aalmonel- 

lo1?^r^w! n \!!i?? h lnfec ^ on8 » cholera, and diptheria (WHO, 

1972; Chanlett, 1971). <Vira£and rickettsial diseases include infectious 
hepatitis, Bolivian hemorrhagic fever, and Q fever (WHO, 1972). Parasitic 
diseases^ such as, trichinosis, tapeworm diseases, and protozoal diseases such 
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Foods may also be contaminated with .'chemical substances usually con- 
tacted through the soinWater, or chemical sprays. These chemicals may be 
naturally occurring metals or nonme.tals, or synthetics. The metals include 
lead, arsenic, mercury, cadmium, cobalt, -tin, and manganese. The literature 
on these substances is extensive and will be considered in the discussion of 
water and water pollutants because they are usually found .originallx in that 
medium. Nonmetalic substances include the trace substance selenium and natu- 
rally occurring poisons such as mycotoxins (Alekeandrowica, et al., 1970) and 
ergot (WHO, 1972) . Extensive research is being perforated Internationally on 
the mycotox&i aflatoxin (WHO, 1972) and a relationship between the incidence 
of human liver cancer in certain African countries and aflatoxin levels in 
foods has been suggested (International Agency for Research pn Cancer, 1971) . 
The incidence of liver cancer in the People's Republic of Mozambique, for 
example, was reported to be the highest in the world In 1972 (WHO, 1972) ' 

Toxicants in f^ods from residues of chemicals used in growth and pro- 
cessing include pesticides, disinfectants, s^thetic fertilizers, and growth 
regulators. The most ubiquitous and well studied of these are the pesticides. 
Pesticide contamination' has been reviewed in an earlier section. 

- . . 

Food Sanitation Techniques • • ' .' • • 

Jt has been reported that awareness and practice of food sanitation tech- 
niques in rural- developing communities is inadequate (Eason, Jr. and Board 

3nd Shah ' 1969; Buck « et al " 1970 ' 1972 ' Wolman, 1975; Knight, 
1973,' Sofoluwe, 1973; Wolman, 1974). Cultural and* hygiene approaches to food 
protection, goals within, the traditions of most societies have been described 
as inversely related; where abundance and paiatability (within the local frame 
of reference) are primary concerns and freedom from pathogens is Yeast impor- 

• . Intervention of srfnitary techniquep^the delivery of foods "may beprac- 
a*^J ° f sta 8 es: during growth and prod.ucftion,. while* handlinMoods 

and during food processing. Principles of sanitary animdl 'husbandry, inspec- 
tion of animals before and after slaughter, inspection of crops, storage of 
foods at proper temperature and with, protective covering ^treatment of foods ■ 
to kill pathogens, and home sanitation are basic measures' recommended (Sal- 
vato, 197,2; Chanlett, 1971; Purdom, 1971). Extensive literature exists on 
principles and practices of food sanitation - (Sniff man, 1974). 

Preservation of foods by some treatment- procedure is typically recom- 
mended for disease prevention. Techniques include dehydration (e.g., freeze' 
drying, sugaring, and salting), fermentation, curing, pickling, additioxfcpf 
preservative*, high ^temperature treatment (e.g., canning, pasteurization?, and 
low temperature treatment (e.g. , freezing). These methods will not fee elabo- 
rated here. General reviews are available (Chanlett, 1971; Salvato, 1972; 
Purdom, 1971) -and documentation of all techniques are abundant (WHO, 1968). 



In the 1974 WHO "''Guide to Staple Sanitary Measures for # the Control of 
Enteric Diseases 11 the following refcommendations are made regarding food sani- 
tation: "Food sanitation programmes in the developing countries must take 
account of differences in the nature of the problem and in the possible solu- 
tions for rurgl and urban areas. The urban food sanitation in the developing * 
situation countries (sic) varies throughout the world. However, there are a 
number of permanent food establishments, SOch as restaurants, foqd stores 
and food processing plants^ that are similar to those found in the more 
developed countries. Sanitation control for these establishments has been, 
described 'in detail in many guides fed legislative digests. However, most'o^ 
>the*e sources of information do not deal Oith^he problems of the tfiain pur- 
veyors of food in. less developed' Countries, that is food vendors. The food 
vendor may be itinerant or he may sell food in the market or In some other 
place. ■ • 4 

"The problem of sanitation for the vendors and in the food market is a* 
major one in the developing countries, and the high ratio of food vendors to 
food control personnel 4 accentuates It; One approach to solving the problem 
is to build new markets with 'water supply facilities to accommodate the food 
vendors; however, these effort* are not sufficient to deal with the continually 
expanding problem. The situation was assessed in a recent report on cholera 
(US Agency for International Development, 1971), which noted th^t it wps not 
practicable to appiy food controls to retail dood (fcie) outlets; therefore,' 
*#s much as possible should be done (sic) in the wholesale markets. For in- 
stance, the most fommon (sic) cause of food contamination is the practice 
of washing green vegetables with water that may be polluted. This" is often 
done while the vegetables are in transit. Therefore, safe water should be 
supplied at supervised points along the route. \ ' 

'VThe health problems of festivals and fairs are related to fopd vending 
sanitation. In India, for instance, religious festivals and pilgrimages are 
very important evenfs in the* lives of the people, and the rolei of such festivals 
in the epidemiology of cholera has already been- mentioned . Indeed, vast num- 
bers of people congregating in small areas create additional problems over and 
above thope encountered in normal community sanitation. Refuse and excreta 
disposal and the supply of safe water are all connected with the food sanita- 
tion problem. Special measures that can be taken in regard to food sanitation 
include: „ "~ 

(1) prohibiting the gale of cut fruits and uncooked vegetables; 

(2) ^covering food as a protection against fli^si % 

(3) controlling the quality of wlfcer and ice used to prepare food and 
drinks; 

(4) making provisions for the disinfection of utensils coming into 
contact witli food, and promoting the use of single-service con- 
tainers, including those made of leaves and burnt clay as well 
as the more modern varieties; 

(5) organizing health education programmes, including *the distribution 
of Informative .pamphlets ." 

NOISE 

Noise has been defined as "a sound without agreeable musical quality, or 
as an unwanted or undesirable sound." WHO, )1972) The molecular movements of 
atmospheric gases create "sound pressure;" variations in atmospheric pressure. 
South pressure levels are expressed iti microbars,* decibels (dfij , or dynes per 
square centimeter (Bell, 1966; Kryter, 1970). J 



The auditory system itself is complex and is further complicated by 
its associations with such systems as those -of balance, vision, general 
activity level and circulation. The sense of hearing, therefore/must be 
considered with respect to these related systems. Fdr example, communication 
results from an interrelationship between hearing and phonation. Other vari- 
ables interacting with hearing include age. sex, and sociocultural background. 



Health' Effects * * 



The effects of noise are moat easily measured with respect to impair- 
ment of hearing. However, these may include physiological, psychophysical, 
and psychbsocial impacts on health and behavior. 

... The auditory field extends from 20 to 10,000 Hertz with the audibility 
threshold at its minimum at 4,000 Hz; the" zone of impairment of the percep- 
tion of high pitched tones occurring in the early stages of hearing loss 
(Cooper, 1975; Kryter, 1970). 

*i The ^ ar d ° eS p08sesa a * Protective mechanism against noise, the acoustic 
retlex. This reflex is caused by simultaneous contraction of the stapedius 
ana tensor tympani muscles, reducing the amount of energy transmitted to 
the sound receptors.*. This mechanism, however, is limited in its protective 
ability due to. fatigue in the muscles involved and a 10 millisecond time delay 
Direct physiological effects of noise to humans include" auditory fatigue! 
and the masking effect (Cooper, 1975). Auditory fatigue is manifested by a 
temporary threshold shift. This shift may increase with sound intensity 

possibly leading to diplocousis and buzzing and whistling in the ears. Re- - 
.covery may be slow with a threshold shift greater than 50 dB (Wisher, 1967). 
The most; harmful sounds in this case have been found to be sudden, inter- 
mittent tones (Wisner, 1967; Mery, 1968). 

The masking effect refers to a decrease in perceptibility of one sound 
in the presence of another, causing a shift in the audibility threshold of the 
masked sound. .This effect is measured by SIL (Speech Interference Level). 
In everyday life, such noises as are. caused by road and air traffic will 
- typically produce the masking effect (Wisner, 1967; Mery, 1968} Kryter, 1970) 

Presbycusis, or the impairment ~ of hearing with age, is well-known and ' 
some have discussed the possibility of its relationship to noise exposure - 
for extended periods of time (WHO, 1972; Mayer, 1976). 

Nonspecific physiological effects of noise have been reported with re- 
gard to the cardiovascular system (Mery, 1968; Kryter, 1970), the respiratory 
system (Mery 1968; Kryter, 1970), effects\on the eye (Mery, 1968; long and 
Joifeen, 1970), galvanic skin responses SMeity. 1968; Kryter, 1970), and changes 
in the blood and other body fluids (Kryter, 19,70; Groguet, 1965). 

Psychophysiological effects, mainly afrfeclting sleep aifd work performance, 
have been reported (Kryter, 1970, Lever e, 1975; Friedman, 1975). Psycho- ' 
social effects, primarily causing annoyance and irritation, have also been 
considered (Johsson and Sorenson, 1967). 

in industry, a* correlation has, been found .between high noise levels and 
VqSn nCe ° f cardlovascu lar disease and stress related problems (Burns, 

1977). Animal research supports the notion that, noise produces stress re- 

^J l0 ?n^J at are knOWn t0 deteri °rate the body and affect health (Goldstein, 
EPA, 1977). It appears that the negative effects of noise in industry are 
dependent upon two factors: the type of work involved, and specific character- 
istics of the noise (WHO, 1972). 1 

, - Prolonged exposure to a sound leads to physical accqommodation and may 
be related to mental health. TMkssen (19jf7) exposed sleeping subjects re- 
peatedly to low-level noises from\trucks pissing. Electroencephalograph 



recordings report that subjects shift into lighter stages of sleep out of 
REM. Long-term interruption of sleeping and dreaming is known to cause 
mental disturbances.' 

Pathological effects of noise ar,e well-known regarding deafness in-, 
duced by acoustic trauma following exposure to extremely high intensity 
noise (WHO, 1972; Cooper, 1975; Omnlett, 1973). Other pathological 
effects are not well-known <WHO, 1972). 

Interventions 

The measurement of sound levels is most easily accomplished with a 
sound-level meter or the more sophisticated sound analyser (Kryter. 1970: 
Chanlett, 1973). < 

The World Health Organization (1972) has proposed control measures for 
noise protection. In the industrial environment these measures include: 
establishment of permissible sound levels; measurement of noise and its 
components, including noise from the* background, from the general work en- 
vironment, and from the source; reduction of noise at source; acoustic 
zoning; sound proofing; and provision of personal protective devices. In * 
the home, measures of protection from outside noise Include; control at 
the source; control of transmission through proper planning and engineering; 
and control at reception in the home through Insulation. Baade (1971) sug- 
gests, that the control of noise problems Involves social and economic, as 
well as technical, control measures. Numerous studies recommend early pre- 
ventive measures such as the use of sound insulated materials in the con- 
struction of buildings (Fasold, 1967) and* the planning of coiawmities such 
that homes are not adjacent to primary noise producers (Bragdon, 1973). 

SOUSING 

The WHO Expert Committee on the Public Health Aspects of Housing defined 
housing (residential environment) as "the physical structure that man uses fat 
shelter aqd the environs of that structure Including all ^necessary services, 
facilities, equipment, and devices needed or desired for the physical and mental 
health and social well-being of 'the' family and individual." (WHO, 1961), < 

I» most developing countries, the problems of housing call for urgent 
solutions. This is mainly the result of population increases and the growth 
crisis of people moving from rural to urban areas (WHO, 1972). In Africa, Latin 
American, and Asia, the urban population in many regions has doubled in the 
past ten years. This trend is expected to continue. At the time of the United 
Nations Conference on the Human Environment (1972) ? more than one thousand 
million people throughout the world lived in "substandard" housing conditions. 

The two most prominent features of poor housing are overcrowding and a 
lack of basic sanitation. Poverty and filth are often closely associated *vith 
poor housing. A summary of the interaction of these factors is provided by the 
World Health Organization (1972) in Health Hazards of the Human Environment : 

"Without a water supply, it is very difficult to maintain personal clean- 
liness, and wastes accumulate where there is no public service of refuse collec- 
tion. ^Even whfn the occupants attempt, within the limits of their meagre re- 
sources, to improve the hygiene of their dwellings, the results are seldom 
lasting. This is mainly because the physical 'condition of the house, ^.th 
leaking roof, cracked walls, and earth floors, facilitates the admission and 
accumulation of dirt, dust, and soot, and giv& rise to dampness. Filth attracts 
lice, fleas, bugs,. and mites that may transmit disease. Poor housing permits * 
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the harbouring ef mice and rats, which can also be carriers and transmitters 
of disease, and the entrance of filies and mosqultos, with the resultant 
spread of such diseases as trachoma, malaria, yellow fever, filariasis, and 
dengue." 

The growth of industry, proceeding in an unplanned fashion, heightens * 
the environmental health hazards created by housing conditions. People from 
less developed areas move to urban centers seeking employment and better 
living conditions. If the' facilities to house and maintain .these people 
exist, they easily become overburdened, and over-crowded; poor sanitation, 
inadequate public health services, and adverse social conditions result. 
The U.N. Conference on the Human Environment (1972) made recommendations to 
minimize these adverse effects in developing countries. .In development 
planning four elements should be included: national poricies on population 
planning; careful siting of new industries to avoid oyerconcentrations of • 
pbpulations in a few centers; improvement of the facilities in rural areas 
surrounding an area in the process of industrialization (e.g., opportunities 
for education, training in integrated agricultural practices) ; efforts to 
preserve a sense of community among groups that have moved from rural to 
urban areas. 

Health Effects 

The history of studies on the influence of poor housing on health has 
been reviewed by Martin (1967). Martin; Kaloyanova and Maziarka (WHO, 1976) 
have developed an extensive annotated bibliography surveying research on the 
interrelationships of housing and health. In spite of advances in epidemi- 
ological techniques, there are difficulties in methodology with this research 
and the evidence produced is not conclusive (WHO, 1972). A few examples will 
illustrate the uncertainty that exists in this area of research. 

Many studies have been made to assess the importance of housing condi- 
tions in relation to tuberculosis, but the results are conflicting: according 
to Stein (1950, 1954), Britten (1942), and La id law (1946), higher mortality 
and incidence rates were associated with poor housing and overcrowding, but 
Benjamin (1953) could not distinguish the roles of iriaome, housing, nutrition 
and/or occupation in relation to tuberculosis. McMillan (1957), Brett and 
Benjamin (1957) and others could find no relationship between overcrowding 
and tuberculosis. A number of researchers have pointed out the relationship 
between overcrowding and the incidence of rheumatic heart conditions, but it 
is doubtful how far those findings are^still applicable (Martin, 1967). 
McLaren, et al. (1975) studied rheumatic heart disease in South Africa. In- 
their discussion of preventive measures, the importance of socioeconomic fac- 
tors., 1 poverty, malnutrition, and bad housing, are stressed. A positive associ- 
ation between infant mortality and socioeconomic conditions was reported by 
Ellis (1956) but not confirmed by Willie (1959). Burt (1945). refers^ to a 
study in Melbourne which showed that infant mortality was twice as high and 
infectious disease rates three times as high in areas of poor housing. 

The research on the relationship between housing conditions and mental 
health suffers from the same methodological problems. Too little is known 
about, this relationship (WHO, 1974). It has been suggested that design and 
construction of a house may help to produce mental unrest and thus exacerbate 
mental disorders already afflicting the occupants; that sensory annoyance and 1 
dissatisfaction make an important contribution to mental unrest (Benichou and 
Schmitt, 1972; Chap in, 1951); and, that gloomy, bleak surroundings may accen- 
tuate mental depression (Faris and Dunham, 1939). Lack of privacy and freedom 
of movement as well as isolation as a consequence of overcrowding are considered 
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possible causes of mental unrest (Cappon, 1971; Chapin, 1951; Fanning* 1967; 
Grootenboer; 1962; Loring, 1964) < 

Recently the effects of rehousing on mental veil-being and the effects 
of living in high-rises have been investigated (Hare, 1965, 1966; Kleevens, 
1966 Lunn, 1961; Martin, 1957; Pozen, 1968; Robinson, 1955), Slum clearance 
has been clearly shown to result in improvement in health, in infant (mortality 
and in the incidence of childhood diseases and tuberculosis. However, the 
importance of attending to psychosocial needs in these movements is equally 
clear. This facet of relocation has been dealt tfith most extensively in the 
case of the elderly. The stress related to relocation 'has been enfphasized as 
a factor producing premature^death (Wittels and Botwinlk, I£74). The research 
demonstrates the need for planning in relocation and the realization that a 
full, rewarding life and environment must be provided for the aged and not 
merely shelter (Niebanck, 1965; Lawton and Yaffe, 1970; Brand and Smith, 1974; 
Rasl, 1972). 

n The relationship between quality of housing and physical or mental health 
is difficult to clearly demonstrate because of the many confounding variables 
related to housing. An* increasing number of 'investigators (Loring, 1964; 
Tyroller and Cassel, 1964) are beginning to stress the need to examine the 
mechanisms through which housing quality may be linked t& health. This ap- 
proach suggests that v the link may be quite indirect but that changes in physical 
structure alone may have no effect on health unless the intervening processes 
are understood and changed as well. 

Control Techniques * 

. Methods -of controlling the effects of inadequate housing represent a 
5^p4j^^!oncern in this field. One approach is adequate planning. This is par- 
'HitRSprly important >s an accompaniment to urbanization and Indus trial! Eat ion 
rW^velop^ng Countries (WHO, 1974; Technical Report Series, No. 544; WHO, 
'JW^iJteS&tt on a Seminar, Stuttgart; Tyroler and Cassel, 1964). Morris 
(1962) provides a strategy for urban planning .that incorporates environmental 
health coasi'deratlons' (see also Holner and Hilbert, 1964). Several interesting 
community approaches to. enforcement as a means to deal with inadequate housing 
have recently been reported (Richter, 1973; Society for General and Community 
Hygiene and the League of Architects, 1972). 

.* * ' 

Appraisal of the Quality^ Living 

The American Public Health Association's Committee on the Hygiene of 
Housing developed, from 1944 to 1950, an appraisal method for measuring the 
quality of housing... This method attempts to -eliminate or minimize individual 
opinion so as to arrive a£ a reliable numerical Value of the quality of housing 
that may be compered with results in other cities. It is also^ useful to jp 
measure the quality of housing in selected areas at regular intervals (e.g* f 
5 y£ars) to evaluate the effects of an enforcement program qr planning. The 
appraisal method measures quality of dwellings as well as the environment in 
which they are' located. The items are grouped under "Facilities," 1 'Main- 
tenance'," and "Occupancy." The rating of housing quality is based on a penalty 
scoring system. Salvato (1972) recommends that, the application of the APHA 
appraisal method requires trained personnel ahd experienced supervision. 

Other techniques for making rapid appraisals of the physical environment 
include aerial surveys, external ground level surveys, and Public Health 
Service tfeighborhpod Environmental Evaluation and Decision System (NEEDS) (1970). 
The APHA Committee on the Hygiene of Housing has listed the criteria to be met 
for promotion of physical, mental, and social health on the farm as well as* , 



to the city dwelling (Salvato, 1973). Basic Principles of Healthful Housing 
published by APHA in 1938 offers thirty basic principles with specific re- 
qulrements and suggested methods of attainment for each. 

The World Health Organization offers an "Appraisal of the hygenic 
quality of housing and its environment" (Report "of a WHO Expert Committee 
Technical Report Series, No. 353, 196?). This report is concerned mainly 
with methods for appraising housing quality. Included are: the fundamentals 
of surveys, appraisal methods, sampling techniques, the grouping of items 
for evaluation, and the application of various data processing ^ethods. • 

CONCLUSION 

This paper 1 has presented an overview and description of the literature 
concerned. with "those forms of life, substances, forces, and conditions" in 
the environment that may influence the health of human beings. Although this 
presentation has been limited to fundamental . issues , the increasing range and 
complexity of health problems arising from the. physical environment and man's 
manipulation of it^ie apparent in the discussions of each subsystem. The 
range, complexity and intensity of these consequences for health are particu- 
tlarly pronounced in the developing nations. ' 

A critical feature of environmental health that underlies the material 
presented is the enormous *Web of interrelationships that exists between the 
ten subsystems considered here. The complexity of the total environment and 
the patterns of dependence between organisms and various. components of that 
environment have only been alluded to. Yet, the successful solutions to 
health hazards are rarely unitary. For the purposes of the health of human- 
kind and the preservation of the total environment an ecological perspective 
is also necessary. \ ♦ 

In Health an d the Developing World . John Bryant (1969) presents this 
overview of the state of health in the world: "The challenge is to provide 
effective health care for all the people of each nation. To do so involves 
a complex cha^n of concepts, techniques, people, decisions, and events that 
reach from the reservoir of biomedical knowledge to the people in need. If 
critical elements in that chain are missing the need will not be met." 

-This review provides an Introduction to the portion of that chain 
which links the environment to human beings . 
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I. / ' ' 

Aaurin, J.C. and Alvero, M. g "Field evaluation of environment)! sanitation 
measures against cholera." Bulletin of the. World Health Organization . 
Vol. #51! pases 19-26 (197471 . 

Data obtained in a controlled field study over 5 years in 4 communities 
showed that the provision of sanitary facilities for human waste disposal 
can reduce the incidence of cholera by -as much as 68zjwhile the provision ' 
of a safe water supply can decrease it by 73X. Where both toilets and 
water, supplies are provided, the incidence can be reduced by as much as 762. 
There was evidence that/cholera infection gaining access to communities with 
these facilities tend^ to spread less and produce fewer secondary cases than 
in a community where such facilities are not provided. 

2. 

Bederka, John P. On the toxicity of our environment. Journal of the Medical 
Associatio n of Thailand , vol. #54 (5) : pages $35-348 (1971). 

The author describes the paper: "I will consider briefly some aspects of our 
environment. These considerations are mostly of those that have been studied 
In greatest detail, or, in some cajjes, those that have been speculated about 
at greatest length. I will begin with the air that we breathe, then proceed 
v in the direction of the air and the deter relationships, and finally to the 
♦ food sphere with a brief consideration of studies on birds and other verte- 
brates as they relate to ourselves. I will close with a consideration of some 
heavy metals in their capacities as pollutants." . _ - 

3. , 

Bernstein, A.B. "Clinical investigation in Northwest Quebec, Canada of environ- 
mental organic mercury effects." In: Recent Advances, in Assessment of the 
Health Effects of Environmental Pollution. International Symposiu m. PaTT^" 
France: World Health Organization, 1974. ! ' 

In 1971, residents of three Cree Indian, communities in Northwest Quebec, Canada, 
were investigated for possible clinical effects of organic mercury. This was 
done after fipding that mercury levels of fish caught in the area ranged to 
greater than three parts per million. In the first phase of the investigation 
over three-hundred persons had blood samples drawn for mercury determination. 
Many of these individuals had hair specimens for mercury determination collected 
as well. Approximately half this number had field clinical testing done. 
Clinical evaluation included full or screening types of history and physical 
examinations, electromyograms, and maze performance testing. ' Twenty-two indi- 
viduals were found to have whole blood mercury levels greater, than one-hundred 
parts per billion, the highest reading being three-hun,dred'-and^ix parts per 
bfllion. -There was good correlation! between hair and blood mercury* levels. 
There appeared to be some relationship between .the litfivjAaVf isfe^nsumption 
and his blood mercury level. No significant clinical finings suggestive of: 
organic mercury excess were detected. / *.''>*•'« V - ■ ■'■ 
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In the second phase of the investigation, five individuals from one of these 
communities, four of whom had previously shown blood mercury levels greater * 
than one-hundred parts per billion, underwent extensive in-patient evalu- 
ations at the Montreal Neurological Hospital in Montreal, Canada. In addition 
to routine hospital tests, detailed neurological examinations, as well as 
electroencephalograms, audiograms, visual field determinations, blood cyto- 
genetic studies, elect romygram and nerve conduction studies, and blood and 
hair mercury level determinations were carried out. Here again', no signifi- 
cant clinical findings suggestive of organic mercury excess were detected. 

4. " * 

Board, Leonard, M. "Problems and priorities in combating air, water, 'and 
soil pollution in developing countries. " 'Archives of Environmental Health, 
vol. #18 (2): pages 260-264 (1965). '. ~ 

The author provides impressions of the extent of air, water, and soil pollu- 
tion problems in developing countries, focusing primarily on the urban areas. 
The state of liquid and solid waste disposal systems in cities of Central and 
South America, Asia, andV Africa are discussed. Obstacles to the development 
of control programs are presented. Basic considerations in the provision of 
sanitary works include: the effects of imported materials and equipment on . 
finance, effects on local industry of using local materials and' equipment, 
effects on plant reliability, availability of construction and operating 
personnel, training of 'personnel*, effects of financing policies on design, 
effects of state developmen^a&nd uncertainty due to lack of data, this' paper 
presents an extensive analyHpfof problems encountered in managing pollution 
in developing countries. • - 



Boulding, R. , "What is pure coal?" Environment . V&l.'#18(l)s -page 12 (1976). 

The high environmental costs associated with increasing coal production are 
reviewed with regard to the contamination of surface and ground waters by 
sulfuric acid and increases in the acidity of rainfall on account of sulfuric 
emissions from coal fired power plants. Techniques for the measurement of 
coal quality are discussed for the parameters of heat content, sulfur", ash, 
and to*ic trace elements. This analysis states that quantities released into 
the environment of potentially hazardous elements are significant. 

L 

6. * , 



Branquinho, C.L. and Robinson, V.J, "Some aspects of l£$d pollution in Rio 
de Janeiro." Environmental Pollutlon t vol. #10 (4): pages 287-292 (1976). 

Lead concentration in drinking water and air were measured. Houses with Pb 
in^et pipes had Pb concentrations in, water of between 30 and 1,000 ug/1, with 
a mean of about 100 ug/1. Average annual concentrations of airborne Pb at 
6 different collecting sites varied from 0.3 to 1.7 tig/xa 3 . Persons who live 
in homes with Pb pipes, and who live near^ the center of the city or along 
heavily traveled streets, are exposed to much higher than average Pb doses. 



7. v 

Buck, A. A, , Anderson, R. I.. Kawata, K. , Abrahams, I. W,, Ward, R. A. and 
Susuki, T. T. Health and Disease In Rural Afghanistan , Baltimore: York 
Press, 197*2. 

This book provides a general description of the culture and community lif£ 
in certain rural villages in Afghanistan, One section describes the general ' 
environmental health status. Of major concern are water supply, excreta 
disposal, solid waste disposal, sanitary housing, personal hygiene and vector 
control All of these areas are described as highly inadequate. This is a 
background document providing the status of environmental health. No attempts 
are made to provide solutions. 

8. 

Buck, A. A., Andersqn, R. I., Sasaki, T. T. , and Kawata, K. Health and 
Disease in Chad; Epidemiology, Culture, and Environment in Five Villag es, 
Baltimore: The Johns Hopkins Press, 1970. 

This text includes an extensive study of health in 'five communities in Chad. 
The environmental health is evaluated with respect to water supply, excreta 
disposal, refuse, vectors, housing, personal hygiene and food sanitation. 
The interdependences of various social, cultural and health components of 
their lives are elucidated. The environmental health status of the specific 
■ rural villages is described. Suggestions for improvement of the situation are 
not provided. 

• - > . ; - 

9. : ^ 

t m • 

Bubk, A. , et al. Health and Disease in Pour Peruvian Villages. Contrasts in 
Epidemiology » Baltimore: Johns Hopkins Press,. 1968. 

This is the first of a series of studies of tropical countries published by 
the Geographical Epidemiology Unit of Johns Hopkins University. The impor- 
tance 'and the difficulties of undertaking epidemiological studies in tropical 
countries are discussed by the authors. In Peru they selected four geo- 
graphically and culturally distinct villages as a basis for, the comparison 
of environmental and health conditions. Successive chapters deal with family, 
social, economic circumstances, housing, education, and medical care, sanitary 
conditions, water supplies and the disposal of excreta, entomological data, 
infectious disease prevalence a^gfepidemiological features, and nutrition/ the ; 
comprehensive nature of the dac^Wakes this an excellent source book for studying 
general environmental health in a developing tropical country of tfce New World, 

Burger, E. J. "The environment and the protection of human health." In: ' 
Recent Advances in Assessment of the Health Effects of Environmental Pollution , 
Interna tional Symposium . Paris, France: World Health Organisation, 1974. 



ERIC 



45 



y 



Study of the effects' on human health of environmental agents derives its 
Importance because it affords the opportunity for prevention of disease 
and disability. Environmental health research provides the knowledge base 
for governmental decisions aimed at avoidance of undesirable or hazardous 
exposures. A very large universe of chemical and physical environmental 
agents, both products and by-products of man's endeavors, are treated In 
this manner. The list extends from the therapeutic drugs and pest control 
agents to air and water pollutants emanating from industrial effluents. 

11. 

* 

Burke, J. and McMahon, B. "Analysis of food fer residues of pesticides." 
International Conf erence on Environmental Sensing and Assessment :»Vol. #1. 
New York: Institute of Electrical and Electronics Engineers, 1976. 

Multiresidue analyses tor monitoring and regulatory surveillance using pro- 
grams and methods of the FDA are described. Emphasis is on methods ;for 
'analysis. of organochlorine and organophosphorus insecticides, their appli- 
cability to various sample types, scope, and requirements for analytical 
methodology in a regulatory program. Important considerations necessary for 
reliable residue analyses are covered in relation to the unit operations 
extraction, cleanup, determination, and confirmation of residue identity. 

12. % 

/ 

Cappon, Daniel. "Priorities in environmental health, Part 1." International 
. Journal of Environmental Studies , vol. #7 (2): pages. 93-101 (197W. ~ 

The purpose of the inventory is to present a comprehensive, range of environ- 
ments analyzed in terms of their hazard to three levels of health, namely"* 
fitness, health itself and illness (both physical ^nd 'mental) . Part 1 out- 
line* the conceptual design of the Inventory and" examines the first" categories 
of health impediments titled Man as Primary Pathogen. Part 2 deals with the 
two remaining categories of environmental health hazards. 



13. 



Cappon. Daniel. "Priorities- in environmental health, Part 2." .International 
Journal of- Environmental Studies , vol. #7 (3) r page! 177-182 (19'75)7 

» . v I t 

\ *» 

Continuing the format of the inventory, as introduced in Part 1 (of Priorities 
in Environmental Health) Part 2 lists the two remaining categories of environ - 
mental health hazards. The first category involves mWs indirect role as the 
transmitter of the impediment. The second category concerns hazards which 
occur when man Is neither the aetiological agent or th\e transmitter. 

U4. . ' 

Carnes, R. A., Brunner, D.R., Landreth, R. E. and Roulier, K.H., "Land 
disposal of wastes: Potential for groundwater pollution." International 
Conference on Enulronmenta'l Sending and Assessment . Vol. #1, New York: 
Institute of Electrical and Electronic Engineers (1976). 
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Certain geographical areas are more susceptible than others to groundwater 
contamination. If a land disposal* activity la "placed over or near a 
groundwater table, there i* a real threat that the latter will become 
polluted* Regional considerations, EPA research activities, legislative 
, action, and monitoring are reviewed. * 



15. - • 

Chang. T. T. and Chen, K. P. "A field survey on home environmental sanita- 



tion in two districts of Kaohiung City, Taiwan." 
vol. #74 (4): pages 302-309 (1975). 



Journal of Formosan Medicine, 



Two districts, one residential, one industrial, are evaluated in terms of en- 
vironmental sanitation. Looked at are such factors as wa^er source and means 
of gefting 'water, existence of and types of toilets or other facilities j 
methods of garbage disposal, types of fuel useH, existence of insect and 
rodent /pests and control measures against^ them (especially in housing practices) f 
general housing practices, roads, sewers, and air pollution. This is a survey 
of the existing environmental health conditions in 8 particular area useful as 
background information on Taiwah. ^ 



16. ■ 



Chanlett 



, .Em^tl T. 



Environmental Protection s McGraw-Hill Book Company, 197£. 



The principles of environmental protection and* resource management are empha-* , 
sized. Those environmental factors to be managed include natural waters, 
excreta and wastewaters, solid wastes, air, coranensal insects and rodents', % : 
food, and all other factors causing impairment of -health. The consequences % 
of mismanagement of the environment are examined -on; three levels: effects on 
health; effects on comfort, convenient e, efficiency, arid^esthetics; and effects 
on the balances of ecosystems and of renewable resources. The objectives of ' 
design and practice are presented- without detailing methodologies. The prin- 
ciple included in this text may be useful as a theoretical background although 
ho eafphasis is placed oil the developing countries. * * ' " # 



17. 



David, 0. J. "TBE association between lower level x lead concentrations and 
hyperactivity in children. 11 Im Recent Advances in Assgggmgnt of the Health 
Effects of Envi ro nm e ntal Pollution^ International Symposium* - Paris, Ftance: * 
World Health Organization, 1974. • ' 

7 Hyperactive children were compared with a non-hyperactive control group on two 
measures tt^t reflect the presence of body lead and "on a lead exposure question- 
naire. The overall hypothesis that was tested, was that a relationship exists 
between hyperactivity in children* and a concotmnitant condition of increased - 
body lead stores. Operationally, the hypothesis was reduced to a comparison - 

* of £he hyperactive group and control group'on the following measures: (1) « 
Blood lead levels; (2) Post penicillamine urine lead levels; (3> Scores on a 
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lead exposure questionnaire. The designation hyperactive or non-hyperactive 
was arrived at by using 3 different measurements t (a) A doctor's diagnosis; 
(b) A teacher s rating scale; (c) A parent questionnaire. Hyperactive children 
had significantly higher values on all three measures than did the controls. 
More than half the hyperactive children .had blood-lead levels in the range 
considered to be raised but not "toxic" and 60% of post-penicillemine' urine 
levels were in the "toxic" range. It is concluded that there is an association 
between hyperactivity and raised lead levels, that a large body-lead burden 
may exact consequences that have been hither to unrealised; that the definition 
of what is a toxic level for Mood-lead needs re-evaluation and that physicians 
should look for raised, lead levels in children with hyperactivity. 

... . 

» 



Eason Jr., John C, and Board, Leonard M. "Environmental health in tropical 
Africa." Journal of the National Medical .Associ ation, vol. #59 (4) 
pages 254-259 (1967). ~ V ' 



The authors characterize the continent of Africa south of the Sahara as essenti- 
, j . ally a rural continent and claim that environmental health in this area means 

basic rural sanitation. The health hazards encountered by the people are those 
related- to their quest for the essentials of life' -~ water, food, and shelter. 
The conditions of water, wastewater and solid waste systems are described for 
the majority pf tropical Africa. The problems of obtaining abundant 'and ade- 
quate food* and maintaining its quality are discussed. Sanitation in the home • 
and the difficulties in its maintenance are discussed. Shelter and clothing 
and their relationship to disease' are examined. This paper provides a dis- 
cussion of existent environmental health programs and personnel*. This article 
provides background on the status of environmental health in tropical Africa «. 
and proposes that the planner approach all African communities as rural in 
character, regardless of size. ' v 

> * , 

Evang, Karl, The Politics of Developing a National Health Policy, International 
Journal of Health Services . Vol. 3, No. 3, 1973." — — ' 

Since national health policy is developed ■ through the political instruments 
and modalities of a given -country, At would be unrealistic to prescribe a 
solution applicable everywhere. Health matters are 'in' in the political 
world, due, partly to the rapidly rising cost of medical care and related 
social services, arid, partly to pressure groups which have become aware of the 
potentialities of health services in the population. Also, the. 'nan-consuming' 
sector of society, industry and war machines, can use man as he is produced by 
nature only to a limited extent; more must, therefore be invested In his health. 
The emergency period in health protection and promotion is over in the richer 
parts of the world. However, few countries have yet- produced a national health 
po.licy. The- difficulties encountered in this process are discussed, and it is 
suggested that a great deal can be learned from the initiative, in the 1920's, 
of a recommendation by the Health Section of the League of Nations that every 
country develop a national food policy. It is argued that it is time- for the * 
World Health Organization to urge its member states to develop and introduce 
a national health policy. 
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Gardner, E.D* "Animal models for human disease." In: Recent Advances In 
Assessment of the Health Effects of Environmental Pollution, International 
4 Symposium , Paris, France: World Health Organisation, 1974; 

• 

Epidemiology and animal toxicology together yield health effects data which 
provide the guidelines for formulation of reasonable air quality standards* 
Epidemiologic studies suggest human health effects of pollutants in the 
ambient air. Community studies must cope with a host of complex covariates, 
are restricted to a limited range of exposures* and often provide information 
too late for preventive measures. * Toxicology studies provide the opportunity 
to control some covariates, to utilize a wide range of pollutant exposures, 
to isolate the effects of individual pollutants, and to predict 4 potential 
hazards. These two disciplines complement one another in providing- infor- 
mation suggesting the possibility of cause ai$ effect relationship which can 
then be used to set standards. This session will be directed tpward the 
description, characterization, and evaluation 6f currently Available whole 
animal models which have been or could be used as a biological indicator of 
adverse human health effects. 



21. 

Goldberg, A. M. , and Silbergeld, E.K. "Low level lead toxicity*" JLn: 
Recent Advances in Assessment of the Health Effects of Environmental 
Pollu t ion, Interna tional Symposium . Parfs, France; World Health Or ganiza- 
tion, 1974. 

Lead poisoning in children, is associated with several serious pathological 
and behavioral deficits. Studies in adult animals have been unable to sup- 
port the association between lead intoxication and behavioral ^dysfunction. 
However, when suckling mice are exposed to lead from birth they exhibit an 
increase in spontaneous motor activity. In this study, mice wer'e exposed 
to lead acetate from birth indirectly through their mothers 1 milk &nd then 
directly after weaning in their drinking water. Concentrations of lead 
acetate in the drinking water of 5 mg/ml and as low as 2 mg/ml produced 
behavioral disorders. At this dose of lead no classical overt signs associ- 
ated with lead toxicity were seen in either the offspring or the mothers. 
Cerebral edema and hlstopathology were not observed in any of the of£spr£ng. 
However, growth of the offspring was decreased 10%. Spontaneous motor activity 
was measured from 30 to 150 days of age. The lead intoxicated mice were more 
than three times as active as coetaneous controls. A number of drugs used 
in the treatment and diagnosis of minimal brain dysfunction hyperactivity 
(MBD) in children were tested in these animals. The compounds chosen either 
decrease the hyperactivity in children (amphetamines, methylphenidates and 
Heane (R) or in the case of phenobarbital , exacerbate the symptomotology. 
In control animals in this study, these drugs acted in the expected manner. 
In the lead-intoxicated mice, these same compounds acted as they do in MBD 
hyperactivity. In order to understand the basic mechanisg^fcnder lying this 
lead-induced behavioral deficit, a combined pharmacological and neurochemical 
approach has been used. The data are supportive of a defect in the interactions 
of cholinergic and dopaminergic function. The model described has sufficient 
parallels to the clinical description of minimal brain dysfunction 'hyperactivity 
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to make it a useful model to study the biochemical mechanisms in both 
lead toxicity as well as hyperactivity. Additionally, this study em- 
phasizes the heed for the administration of potentially toxic compounds 
during the critical stages of neurological development in order to assess 
the impact of these compounds in the human. 



22. 



Goldman, J. C and Ryther, J. H. "Waste reclamation in an integrated food 

VYZ Tourbler < J - «* Pierson Jr., R. W, Biological ' 

Control of Water Pollution, pages 197-214, Philadelphia, Pennsylvania; ' 
University of Pennsylvania Press, L976. 

The nonuse of the fertilizing potential of waste materials for food produc- 
tion is extremely inefficient. The alternatives to traditional agriculture 
include a partial replacement of chemical fertilizers by human and animal 
wastes, and the use of photosynthetic algae to assimilate the nutrients of 
wastewaters. Controlled eutrophlcation and the status of mariculture are 
discussed. Laboratory and pilot-scale experimentation established that a 
mixture of secondary sewage effluent and seawater is an effective medium 
for the growth bf the common marine phytoplankton. Properly balanced com- 
positions of phytoplankton, crustaceans, mollusks, and -seaweed were capable 
of removing 95%-^OOZ of the N. The design and function of N-stripplng 
aquiculture systems are discussed, and marine organisms that may be adapt- 
able to mariculture systems are surveyed. Mariculture is limited to coastal 
zones, but 1/3 of the U. S. population lives in these-*ones. These waste 
recycling schemes^ have the potential to conserve large quantities of energy 
presently committed to the manufacture of chemical fertilizer. Pesticide 
use would also be greatly reduced. Coupled with the waste heat from power 
plants, mariculture might be adaptable to all-season operation in the North. 
The bioaccumulation of rpathogens, metals, and refractory organics would ne- 
cessitate the interpolation of purification steps at some points in the aqui- 
culture scheme. •» n 

23. ' 

Gracey, M. , Stone, D. E. , Siitoto and Sutejo. Environmental pollution and 
diarrheal disease in Jakarta, Indonesia. Journal of Tropical Pedi atrics ancL 
Environmental Child Health . Vol. 022 (1): page 18 (1976). " 

A relationship was proposed between the high bacterial contamination of water 
surfaces in and around General Hospital in Jakarta and £he high prevalence of 
gastro-intestinal disease in children. Sanitary preventive measures are re- 
quired for prevention. 

24. 

Groth, E. "Increasing the harvest," Environment 17 : pages 28-39, (1975). 

Global grain reserves are at their lowest point in nearly two decades, and 
bad weather, fertilizer shortages, or other unfavorable developments could 
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push some of the perennially hungry nations over the brink into famine 
within the next few years. In this situation, the bountiful food production 
capacity of North America is a resource $f vital importance, not only to 
Americana, but to many of the world 1 © undernourished peoples, as well. This 
article takes a broad look" at the environmental consequences of food produc- 
tion in the U. S. and at the options available to make changes that will en- 
hance the quality of the environment. Discussed are: water, energy, pest 
control, fertilizer, soil depletion, livestock wastes, crop residues, food 
\. ^ processing wastes, threats to ecological stability, new directions, and the a 
current world situation. This paper is not directly useful to the developing 
nations 4 



25. « v 

Grushka t T. » Ed. Health Services in Israel; A Ten Year Survey , 19(48-1958, 
pages 11-25, Jerusalem: The Ministry of Health, 1959* 

This book discusses all aspects of the Israeli health services as they were 
developed during the years 1948 to 1958. t The section evaluated here provides 
a complete description of the establishment of Israel's environmental sanita- 
tion program including major emphases, procedures used, and administrative 
and personnel functions. The organisational structure and techniques freed 
may be useful as only one of many alternative approaches. 

26. ' 

c 

* * 

Hanlon, John Jr. ^fSjblici occupational and environmental health." In: (Ed) 
Ray, Charles D. , Mtedftcal Engineering , pages 796-81^, Chicago, Year Book 
Medical Publishers^ Inc. 1974. ' . . 

i ~ - . * 

This paper describes the interrelationships and interdependencles between 
t\m public health, environmental health, and occupational health fields. 
The scope of public health is defined. Organizational needs, on 9 both a 
governmental and non-governmental* level are discussed. Industrial or occu- 
pational health is defined and a brief synopsis of hazards associated with 
occupational exposures is provided. Included also are benefits to be gained 
by the development of occupational health programs, and the role of government 
in the occupational health scheme. Environmental health is described and a » 
brief discussion of certain pertinent areas is nfrovided. Thgse- &r%£s include 
air pollution, pesticides, waste, water, accidental- in jti'fy and poisoning, 
radiation, and the potentiating effects ^eptfeen pollutants. A brief dis- 
cussion is provided of research and program ne€dS'tir^rttef field. The final 
section of this papas? presents lists and tables of some pertinent inter- 
vention technologies 'used U\ all of /three health f iQldfe> 

■ ■ ') ,• ' i ' 

• J 4 

fiardenbergh, W. A. and Rodie, E. R. Water Supply and Waste Disposal , Scran ton,' 
Peim. : International Textbc&k Company, 4*961, 

Source not referenced. * 



ERIC 



51 

0<* 



28. 

Heidman, J. A. and Brunner, EU R. ."Solid wastes' and water quality." 
(Literature review). Journal /of the Water Pollution Control Federation, 
vol. #48 (6): pages 1299-1305 (1976). . ~ 

A review of literature dealing with the effect of solid waste disposal on 
water quality is presented. Topics covered includes factors affecting 
leachate formation and control, a numerical procedure for evaluating the 
environmental impact associated with land disposal, the use of eartH re- 
sistivity surveys to define groundwater contamination, techniques for . 
monitoring landfill sites, and the chemical characteristics of two" lea- ~< 
chate plumes. An evaluation is presented of combined disposal of waste 
water sludges and municipal refuse in a sanitary landfill, and the design 
of a facility for collection, treatment and disposal of leachate. This 
may be useful in assessing the impact of solid waste disposal on water 
quality in urban and rural areas. - 

• ■ * .* 

* » » 

29. *■•.•"• " 

Heyneman, Donald, "Mis-aid to the Third World: Disease repercussions caused 
by ecological, ignorance." Canadian Journal of Public Health. Vol. 62 f4V 
p. 303-313, (1971). ~ " ~~ — , v 

" » ■ • • 

The mixed blessing of mammoth hydroelectric power projects in Africa is dis- 
cussed in this article, with particular reference to spread of parasitic 
disease, chiefly schistosomiasis, and to other unforeseen ecological bypro- 
ducts. The Aswan High Dam Is a focus, chiefly because of its enormous size 
and importance,, but the view it*, on man, his sweeping impact and %he often un- 
expected repercussions. Three levels of ecological shock are described: 
environmental,, cultural, and- personal. This paper provides examples of the 
impact on health related to increasing levels of technology.. 

30. -.. " 

Higgins, I. *J. and Burns, R. G. The Chemistry and Microbiology o f Pollution 
London: Academic Press, Inc., 1975^ ~" — " 

This book discusses the* nature of certain groups of environmental pollutants. 
The groups are pesticides, sewage and fertilizers, hydrocarbons, surfactants, 
synthetic polymers, metals, and a group of miscellaneous pollutants. Chemical 
and biological properties, interactions in the environment , and analytical 
methods are considered for each group of* compounds. The sections of primary 
relevance to the developing countries are those on pesticides, sewage, and 
fertilizers. The chemical (and biological) components are described, their" 
significance and control technologies presented. , 

31. 

Holdren, John P. and Ehriich, Paul R. Global Ecology. Readings Toward a 
Rational Strategy for Man . Harcourt Brace Jovanovich, Inc., 1971. 

/ : - • 
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This collection of essays discusses the Interrelationships between popu- 
lation t resources, and environment. The major themes presented ares 
that "the enormous complexity of the problems we face, embracing a wealth 
of interconnections among human populations, manmade systems, and th§ often 
ill-understood natural systems on which all life depends; the second is the 
fundamentally radical changes in human institutions and behavior prerequisite 
to the global ecological strategy we need so desperately . ff 4 

32. • 
* v 

Horvath, Donald J. "Trace elements and health." In; (ed) Newbernei Patil M. 
Trace Substances and Health , A Handbook, Part 1, New York: Marcel Dekker, Inc., 

1976. ' • 

. . , . i • — , — . ■ 

This paper provides, a cflscussion of the health effects associated with a number 
6f trace elements. Effects associated with both defic fences and excessive • 
amounts are discussed and essential levels are mentioned. The elements ad- ^ 
dressed are iron, iodine, selenium, molybdenum, manganese, flourine, copper, 
nickel, chromium, cobalt, zinc, cadmium, mercury, lead and others. 

t . .• - ■ * 

Jaag,\0. "Present trends in. research on water and sewage." In: Problems in 

Communit y Wastes Management , W.H.Q., Public Health Paper Np. 38, pages 54^60. 
. Geneva: WHO, 1969 



This paper describes some of the trends in the development of processes for 
the protection of wat^er and purification of sewage. Topics discussed include: 
evaluation of the degree of pollution of a body of water, causes and effects 
of eu trophies t ion, techniques for nutrient removal, and ^treatment of sewage 
sludge. 



34. v 



Jennings, James H. Shipman, Harold ft., Warford, Jeremy J., Bierstein, Paul, 
et al, Guidelines fop Sector Work in the Water Supply and Waste Disposal Sector , 
International Bank for Reconstruction and Development, Public Utilities Depart- 
ment Guidelines Series, 1973. 

These guidelines suggest the means for acquiring the information about the water 
supply and waste disposal sector needed in order to prepare plains for its 
development. Sector studies are primarily for* the benefit of decision makers 
at the national and local level, but they also benefit outside agencies in-^ 
tetested In efficient development of the sector. To be effective, sect ox* work 
must involve both appropriate officials and the sector specialists in the 
country -Jn question, and be seen as part of a continuous process foix/^feilding 
up knowledge and improving decisions in the sector. Several typical sector 
issues are discussed, along with a number of practical considerations for 
organizing secFor work. Detailed planning of sector work is emphasized. An- 
nexes provide, among other things, checklists which help to assur^ that impor- 
tant aspects are not overlooked. I 

s . 
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Johns, Lucy, Chapman* Thomas, and Raphael, Morton, guide to Financial Analysis 
and Introduction to Econoifflc Impact Analysis for health Planning . D. S. Depart- 
ment of Health, Education, and Welfare. Public Health Service. Health Re- 
sources Administration. Bureau of Health Planning and. Resources Development. 
Division of Planning Methods and Technology. National Health Planning Infor- 
mation Center. DHEW Publication No. (HRA) 76-14513, June, 1976. 

This third publication in the Health Planning Methods and Technology series 
"is a guide for .health care planners for performing economic and financial 
analysis of health care service projects." The guide presents basic concepts 
and theories in health economics a.nd Institutional finance. It offers" to 
planning agency staff, review^ ommittee members, and agency board members an 
approach for jrevieving the financial feasibility of health service prefects. 
The concept of economic impact analysis is also introduced. 

36. 

it ■ * 

Kamal, A. M. "Problems of communicable diseases and their control in developing 
countries." journal of the ^gyfet ian Public Health Association , vol* #47 (1): 



pages 1-24 (19/ftf; If 

This paper discusses problems involved in communicable disease control in 
developing countries. Factors addressed infclud^ geography, culture, manpower, 
nutritional disorders, sanitation and joeioeconomic factors/ 

37. 1 

Karlih, Barry.. "The state of the art of delivering Cow cost health services 
in less developed countries: A Sttoiary study of 180 health projects." Ameri- 
can Public Health Association, International Health Programs, Washington, D.C., 
January; 1977, 

The first chapter of this report includes definitions and a description of the 
conceptual framework and limitations of the report. Chapter two describes pro- 
ject activities, characteristics and obstacles. Health manpower training and 
Utilization are discussed in the ,third chapter and the delivery of health 
slices is discussed and elaborated iff the fourth. The fifth topic is the pro- 
motion of health: education, organizations, and the environment. Project 
planning and management, evaluation, and innovations in the delivery of low- 
cost health services are discussed in the last three chapters. 

38. 

Karlen, D. L. , Vitosh, M. L. and Kunze, R. -J. "Irrigation of corn with simu- 
lated municipal sewage effluent." Journal of Environmental Quality , vol #5 (3): 
pages 269-273 (1976). . 
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A field study was conducted to evaluate the effects of applying' 25, 5th 
100, and 200 cjo of simulated municipal sewage effluent to corn grown on 
a tile-drained loam soil. A soil-water balance was determined by measuring 
rainfall, irrigation, evapo transpiration, and tile flow. Deep percolation 
losses were estimated by difference. Effects of the loadings were determined 
by measuring com silage and grain yields. Silage yields were greatest at 
the. 50-cm goading, but grain yields were greatest at the 200- and 100-cm 
rates in 1973 and 1974, repectively. The fate of applied nutrients was 
determined by measuring losses through drainage water, uptake by the corn, 
and changes within the soil profile. Losses and uptake of N, K, p, and Na 
are presented. 



Kinnison, R. R. "Pb: In search of the facts." Environmental Science and 
Technology, vol. #10 (7) r pages 644-649 (1976); ~~ ~ ' 

The biological impact of Pb, its environmental transport to man, and its 
effect on man is overviewed by" listing various review projects, symposia, ' 
periodicals'; and other sources of, information. Also" included are the 
following information sources on Pb by topic: environmental transport and 
occurrence, Pb in plants and soils, jhuman exposure to Pb, deposition and 
storage of Pb in tissues, effects of Pb on body chemistry, Pb- metabolism 
and kinetics, species-specific effects, treatment and ciihfcal toxicity, 
seasonal and ge<}graphic ^variations, and synergism and potentiation of the 
toxicity. 



40. 
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Kirov, N.Y.fc "Lessen the industrial growing pains of developing countries 

by more|effective aid." Ciba Foundation Symposium , 32, p. 31-48, 1975. ^ 

• . ' t ■ .} « 

Jhis paper discusses the association between industrial development and the en- 
vironment and the inevitable problems associated with industrialization from 
increased population, urbanization, transportation, lack of planning, and^*< 
ignorance. The author states that these may lead to health hazards but that 
the trade-off is gladly made by most cultures in exchange for an extra 20 
years of life (approximately). Specific health hazards associated with in- 
dustrial development are discussed and examples are provided from Taiwan, * 
Saigon and Korea. An approach to providing more effective aid to developing 
nations is proposed. & * 

41. ' ' 

Knight, R. ''The pattern of infective disease in developing countries in rela- 
tion ~to environmental factors. n Ins (Ed) Howe, G. Melvyn and Loraine, Johij A* 
Environmental Medicine , pages 119-127, London: William Heinemann Medical B0oVs 
Limited, 1971. 

This pap^r breifly Outlines some of the major environmental problems existing 
in most developing nations today and relates these factors to disease condi- 
tions* The author proposes an ecological approach to infective disease. j 
Soonotic infections, their evolution and importance, are discussed. Direcjt^ 
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effects of the environment (climatic, geographical and vegetational) on 
disease transmission are described specifically for zoonotic reservoirs, 
intermediate hosts and vectors and for free living facultative parasites. 
Also addressed are the effects 'of environmental factors caused by human 
beings primarily. Those factors are classified as either economic, nutri- • 
tionai; or cultural. The consequences of progress in developing. countries 
are discussed with particular emphasis on agricultural development and 
urbanization. ' 

42. 

Kriesberg, Harriet M. , Wee, John, Hollander, Edward D. , and Bon, Joan. 
Methodol ogical Approaches ifor Determining Health Manpower Supply and 
Requirements (2 volumes'* IT. S. Apparent- n f h^^_ Education, and 
Welfare. Public Health Service. Bureau of Health Planning and Resources 
Development. Division of Planning Methods and Technology. National Health* 
Planning Information Center. DHEW Publication No. (HKA) 76-14512. 

This second publication in the Health Planning Methods .and Technology series 
^escribes and evaluate? various methods used to determine present and future 
Stealth manpower supply and requirements. This monograph doeB not address 
the full range of methodologies that may be used in overall health manpower 
planning; ratjier, it is limited to the specific subject of estimating man- 
power supply and requirements. It deals only peripherally wl>h related man- 
power issues that affect supply and requirements, such as labor productivity, 
task delegation, and geographic and specialty distribution. 

43. ' g ■ 

f 

Kupchik, G. J. and Franz, G. J. "Solid wastjftair pollution and health." 
Journal of the Air Pollution Control Association , vol. #26 (2): pages 116-122 
(1976)^ . ■ 

{ • - < . 

This article attempts to clarify the direct and indirect associations between 
the incidence of air pollutant-related disease, the emission of air pollutants, 
and solid waste generation and disposal. A survey of the pertinent literature 
is provided and the contribution of solid wastes to air pollution is discussed. 
Finally, *he value of solid waste disposal technologies in diminishing the 
adverse impact of disposal is presented. This paper does not discuss condi- 
tions exist ing*-in developing nations although the principles may be applicable 
to most countries with a solid waste problem. i, 
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Mahler, H. \"Health strategies in a changing world." WHO Chronicle, Vol. #29; 
pages 209-218 (1975). ^ 

Improvements in communications, new managerial concepts, and changing health / 
needs in both* developed and developing countries have led to a reappraisal of 
the role and activities of. WHO in recent years. During 1*574, the urgency o,f 
this reappraisal and the need for more rational systems of health care were 
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heightened by the socioeconomic uncertainty prevailing in many countries. 
In the. introduction to his annual report- to the World Health Assembly and 
to the United Nations for 1974, Dr. H. Mahler, Director-General of WHO, 
gives a broad survey, of health priorities in the world today and outlines 
some of the new approaches that have emerged in the field of international 
public health. 4 r 

45. \ r • 

Masironi, Mi each, A. T., Crawford, M.D., and Hamilton, E. I. M Geochemlcal 
environments, trace elements, and cardiovascular diseases. Bulletin in the 
World Health Organization . Vol. #47: pages 139-150 (1972). 

Cardiovascular diseases are. often found to be associated with certain physio-^ 
chemical characteristics of the 'environment — namely, the hardness of the 
water and the types of rock and soil underlying the area. Areas supplied with 
soft water usually have higher cardiovascular death rates than do areas 
supplied with hard w^ter. Evidence linking cardiovascular diseases with the 
geochemistry of rocks and soils is more limited. The nature of these associ- 
ations is still speculative but it is possible that "certain trace elements are 
involved, some being beneficial and others harmful. Further epidemiological 
studies to identify these various trace elements are desirable. 



46. 

Mata, L. J.\ "The environment of the malnourished child." Basi c Life Science 7: 
pages 45-66 (1976). 

ff Wy objective has been to stress, within the whole environment, the importance 
°l infection and the need to diminish it. Ways to control and prevent infection 
ahd the need to diminish it. Ways to control and prevent infection are readily 
known. They ha\sp to do with education of the population to v improve personal 
and environmental hygiene. Economic investment is necessary to improve housing 
and water supply systems, waste disposal, and such preventive measures as im- 
munization programs*. Although such measures may appear expensive w{ien first 
implemented, they have long- lasting effects and may require minimal expenditure 
orice they are established. Large segments of the population stand to benefit, . 
m and other development interventions can theft be introduced. However, these 
V measures should not be implemented singly. They should be accompanied by 
\tommunity development , family planning, social legislation — in other words, 
rh<Jiolisti£ approach to health and welfare. To do otherwise may aggravate the 
problem by stimulating demographic growth, perpetuating malnutrition and in- 
fection, and maintaining underdevelopment." 



47. 



\ 

* McKinne'y ♦ Ross E. Microbiology for Sanitary Engineers , New York: McGraw\ 
Hill Book Company, 1962. 

V 

h Source not referenced. 
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Miller, M. J., Industrialization, ecology and health in the tropics. 
Canadian Journal of Public Health , 64 (suppl): 11-16 (1973). 

The introduction of modern technology into developing countries is a mixed 
blessing. Industrialization, introduction of cash crops, and the building 
of dans in rural areas disturb the balance of nature. Diseases previously, 
absent^ in some areas such as schistosomiasis and malaria are introduced by 
the movement of people and the changes in ecology. Migration of people from _a 
rural to urban areas is a consequence of industrialization. Overcrowd toe in 
the cities makes possible the spread of infectious diseases and introduces 
the problem of pollution. * •,, 

The author provides examples of the effects of! industrialization and technology 
on the environment and thereby on the health of human beings. The conditions 
described, although specifically related to thji tropical developing countries 
apply also, in a broad sense, to most other developing nations as well. 



49. 



Morris, R. C. The Planning Problem. In: U. S. Public Health Service, Bureau 
of States Services, Urban Planning for Environmental Health ; Course Manual. 
Cincinnati, pages II-l-l, 1962. ~ [ 7~ ' ~ 

Provides a step-by- step outline of the planning process including data collec- 
tion and evaluation, goal and policy formation, formulation of the means to 
accomplish goals, and a proposed program of action. The outline then describes 
the roles of planning agencies as supporting as well as coordinating in en- 
vironmental health planning. This paper integrates principles of planning with 
the emphases of environmental health and may be useful as such. It is geared 
primarily towards urban planning in developed countries. 

50. m | 

Morris, S. C. and Novak, E. W. "Environmental health impact assessment." 

A!neri !: a !!.. S ?^ ety ° f Civ11 Eazi™*™- Environmental, Engineering Division. J ournal . 
vol. #102 (3): pages 549-"554 (1976). r — * 

* 

A methodological approach is presented with the following steps: identification 
of the initial perturbations in the environment; tracing perturbations through 
the environment to determine the magnitude and duration of the exposure to the 
receptor population; identification of the receptor population. and its high 
risk subgroups; and estimation of these impacts by applying derived exposure- 
response functions. The 4-step analysis is outlined along with a discussion 
of human response to environmental agents. The uncertainty and reversibility 
of a given stressor and its impact on health is also presented. ~. ~ 



31. ' - 

Navia, J. M. , Hunt, C. E. , First, F. B., and Nark*tes t A. J. "Fluoride 
metabolism - effect of preemptive or posteruptive\f luo^ide administration 
on rat caries susceptibility In: (Eds) Prasad, Ananda S. and Qberleas, 
Donald. Trace Elements in Human Health and Dlsease ,\vol #11, New York: 
Academic Pr^ss, Inc. t 1976. 

The results of this study suggest that administration of supplemental fluoride 
is most effective in preventing dental caries when a troth is erupting pr has 
recently erupted. Water fluoridation and topical administration of fluoride 
are recommended as ideal approaches far maximal dental health. 

52. • " " 

Neddie, B. and Garland, G. "Dumps: A potential threat to grounp water supply.' 
Water Well Journal , vol. ,#24 (1): pages 83-87, 1975. 

The process by which leachate is produced is described* Initially, the soliii 
waste acts as a sponge and simply absorbs the water. However, with continued 
water addition, ithe waste eventually reaches the limit of its moisture re- 
taining capacity. At this point, any further water entering the waste will 
cause an equal volume of leachate to leave the w^$te. The process is greatly 
accelerated at open dumps where soil cover is not provided because runoff 
is greatly reduced, thereby increasing infiltration and leachate production. 
Liquid waste disposal contributes to the water going through the system as 
well as waters* from adjacent areas and groundwater moving through the waste. t 

* 

53. ' , ^ 

Phoon, W. 0.\ "The impact of industrial growth *n health in Southeast Asia." 
Clba Foundation Symposium 32, p. 107-126, 1975. \ J 

The author discusses some problems involved with growing industrialization and 
stresses that it is difficult to extrapolate from experiences of vther regions 
due to climatic, cultural and even genetic differences. Some specific occupa- 
tional hazards are enumerated for a number of the South East Asian countries 
such as silicosis, lead poisoning, pesticide poisoning and accidents leading 
to death or paralysis. Singapore is evaluated as an example of the most 
industrialized country in the region. This paper provided some insight into 
the health hazards related to industrialization in the developing nations of 
South East Asia. Technology or policy programs are not provided . 

54. 

■ ' > ■ ' ■ 

Pisharoti, K. A. Guide to the Integration df~HeaIth Education in Environmental 
Health Programmes , Geneva: WHO, 1975." 

This article is presented as a stimulus to the incorporation of health educa- 
tion into environmental health programs. The primary topics discussed in this 
publication are the importance and integration of health education in environmental 
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health; trairfing and supervision needs, objectives, , and methods; and environ- 
mental health education in schools. The utility o# this guide nay he in pro- 
viding a basic understanding of methods and processes relating to health 
education. It is not a training manual. fc 



55. 

Paulsen, E. "The concept of estimation of an acceptable daily intake for man 
of food additives and pesticides." In: Recent, Advances in Assessment of the ■ 
Health Effects of E nvironmental Pollution. International Symposi um. Paris ' 
France: World Health Organization, 1974. \ ~ 

In the assessment of the health effects in man of pesticides and food additives 
by far the best information would be obtained from investigations in man-. There 
may however, Be serious ethical and legal problems in connection with investi- 
gations designed to establish safety or to detect toxicity in man. Useful in- 
formation may sometimes be derived from studies on persons who are occupationally 
exposed to the chemical or who have been accidentally poisoned by it. In some 
cases the exposed population may be large enough and sufficiently 'well defined 
to render appropriate epidem*ological studies worthwhile. In most cases, at 
present, the assessment of the health effects, and the safety for man of exposure 
to food additives and pesticides must be based on results of animal experiments. 
As the major route of exposure for the general population to these chemicals is 
through food an assessment of .the significance for health is based on the intake 
via food and drinking water. 

i 

56. * 

Preda, N. "Pollution of the environment by nitrates and nitrites and the possi- 
bility of th^e formation of nitrosamines." In: Recent Advances in Assessment % 
of the Health Effe cts of Environmental Pollution, International Symposium . 
Paris, Prance: World Health Organization, 1974. 

Studies on agricultural products contaminated with nitrates have shown that 
the process of digestion in the animal stomach transforms nitrates into nitrites, 
which, when combined with the existing secondary and tertiary amines, give rise 
to nitrosamines, known for their carcinogenic potential. During experiments 
we have demonstrated the formation of nitrosamines in the stomach of Ulster 
rats receiving a nitrate-rich 'diet . Nitrates and nitrites (known for their 
methemoglobin action) are used as preservatives in a nugfcer of industrialized 
food processes. Subsequently, under the conditions which develop within the 
treated foods and also within the stomach, these inorganic substances promote 
the formation of nitrosamines. Using standard techniques, we have demonstrated 
the presence of nitrites in various food produpts treated with nitrates and 
nitrites, at the^levels ranging from 0.6 mg% to 10 mg%,, depending on which of 
the two chemicals was used, the duration of maturation, and the temperature at 
which the product was stored. In order to avoid, at least to some extent, the 
risk of contamination of food products by nitrosamines, the legislate standards 
in force in our country impose an upper limit of 7 mgZ on nitrites in agricul- 
tural food products, i.e.. half the level acceptable under FAO-WHQ regulations 
and regulations in foj||e in other countries. 



Purdoa, P. W. (Ed) Environmental Health , New York: * Academic Press, Inc., 
1971. . * . m 

^ . • / % ' 

This general text of environmental health provides a scope of the field and 

basic information geared towards Western, developed nations. A section on 

disease vectors disfcussed the identification and control of vectors and the 

diseases they transmit. Food sanitation is described with t$rpes of problems 

encountered, control measures v and m§th$ds of handling food industry wastes ' 

Water and* wastewater, for both industrial and domestic use sad elimination are < 

discussed and methods of surveillance, testing and treatment are presented, j 

Types of "pollutants, methods of surveillance, testing, treatment and disposal 

are explained and evaluated for solid waste and air pollution. Also included . 

are sections on ionizing radiation,, housing, occupational health, accidenf 

prevention, and environmental planning and management . This last section 

provided information oh program planning, including needs, priorities, object 

.tlves,* resources and plan of action, budgets, and evaluation. Additionally 

statistical evaluation is discussed; systems for planning and organization 

of public efforts for environmental control* This text provides the basic 

principles and technologies of environmental health with an emphasis Qn theoty. 

In the planning and management section, socio- cultural factors are dismissed in 

relation to health planning although the specific concerts qf developing nations 

are not emphasized. Comparative costs, manpower demand s,v facility needs -for 

different methods and technologies are discussed. , . 

< 

58. . '• - 

• ,. <a ' * 1 

Rajagopalati, S. and Shif fman, M. A., Guide to Simple Sanitary. Mea'sur eg for Ihe 
Control of Enter fc Diseases , Geneva, WHO,. 1974. ■ \ 

This* publication provides a compilation of simple sanitary measures fpr the 
control ';pf* enteric diseases. These measures relate to water supply systems, . - 
wastes collection and disposal, food sanitation, institutional and camp sani- 
tation, training of personnjn, and actions in an emergency. The methods pro- 
'yid^d. fpr disease control- in water supply systems include urban and rural 
supplies and the "disinfection of water. Wastes collection and disposal methods 
include- those used for human excreta, community liquid /wastes, and solid wastes*. 
This publicatipnMaayhe qult^e useful to the developing countries in providing 
basic, inexpensive eofktra^afethodologies for their most serious Wealth problems. 
It. is % intended for use Dy professional public health personnel in \evelopin§ 
countries. 




59/ 

Sawyer* Clair N. and McCar-ty, Perry L. Chemistry for Sanitary En^lnfeers , 
New York: McGraw-Hill Book Company, 1^76. ^ 
i " * s v ' \ - - ■ . 

The first 10 chapters are concerned with fundamentals of chemistry for engineers 
each summarizing a particular area' of chemistry with emphasis op/sanitary en- 
gineering application. Many. schools now give a ledture course *>ij chemical 
principles, a*nd it is felt that the chapters on organic chemistry, physical . 
chemistry, colloid chemistry, biochemistry, and radiochfemistry pre particularly 



1 suited for such a course-. The regaining chapters in this part of the book 

of qualitative chemistry, quantitative chemistry, and instrumental analysis, 
. tdgether with the 24 chapters in the second part of the book, are most useful 

as -lecture material to be used along with a laboratory course on water and 
, wastewater analysis. The latter part of the book Is concerned with various 
water and- wastewater analyses of partieGlar value to sanitary engineers. 
These chapters are written to stress the basic chemistry of each analysis 
and to point out their significance in sanitary engineering practice. They 
should be particularly useful if used together with "Standard Methods for the 
Examination of Water and Wastewater," published by the American Public Health 
Association, which gives the details for carrying .out each analytical deter- 
mination. * ' 

i ' • 

60. i - % 

Schgefer, Morris. Administration of Environmental Health Programme. A 
• Systems View . Geneva: WHO, 1974. '■ " — ~ 

This volume first discusses the evolution of neoclassical administrative theory- 
its advantages and disadvantages. The concepts of general systems theory as 
applied to administration are elaborated. A systems approach to environmental 
health is proposed with a discussion of the applicability of the systems approach, 
environmental health relationships, and problems, environmental health inter- 
ventions, time and distance factors, and implications of a systems view of 
environmental health. The administrative process in environmental health is 
discussed including the following: An overview of the administrative process- 
planning, decision making, and' evaluation; program planning; management planning, 
design and implementation; management operations, communication and informa- 
tion; management operations, system control and evaluation; and prospects for 
administrative and technological development in environmental health programs. 

61. . ■ 1 ... 

+i • 

. ' Schliegsmann, D.*J. ."Diarrhoea! disease'and the environment." Bulletin 'of the 
World Health'Organization. Vpl. #21: pages 381-386 (1959). ~ : — 

The findings of .Schliessmann et al.- are supplemented by ^additional data from 
Guatemala, California, and Georgia, and the respect iyte^lmportance of the various 
factor's concerned in the spread of diarrhoea! diseases Is discussed. In com- 
- parison with typhoid and cholera, evidence of the precise role of safe water 
supplies in the control of. other diarrhoeal diseases is less certain, although 
the improvement of a supply, together with the environmental consequences . 
• ra>sociated with it,' usually results in reduced diarrhoeal morbidity. Shigella 
" - organisms ^usually die off rapidly in water, out , Che importance of personal 

hygiene has been demonstrated by a number of authors, and a close relationship 
has been found between diarrhoeal morbidly rates and the amount or accessibility 
of water for waging. Similarly relationships have been demonstrated between 
Shigella and Asraris prevalence rates and the type ( of toilet , and excreta 
disposal facilities. A number of studies have shown th4t adequate control of 
flies can effect .important reductions in Shigella infections. Schliessmann 
warns against unjustified generalizations which have been based on a report 
by Weir et al. In interpreting the findings of the latter report in which the* - 

' t • ' • 
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authors had failed to find any improvement in infant mortality or crude 
death rates following 'the installation of a sanitary water supply and latrines 
in four villages, it is necessary to take into account the special circumstances 
and consequent limitations of the study. v ^ 



62. , . . 

Schliessmann, D. J. et. al. "Relation of environmental factors to the 
occurrence of enteric diseases in areas of eastern Kentucky." Washington, D.C. 
IK S. Government Printing Office (Public Health Monograph, No. 54) 1958.' 

A survey of Kentucky mining villages was undertaken by th€? United States Public 
Health Service. The villages were classified according to quality of 
housing, sanitary disposal facilities and water supply, and the socioecono- 
mic circumstances of the householders were also taken into account. Among 
the occupants the commonest pathogens were the shigelloses, the tapeworm 
(Ascaris lumbricoides) , and the whipworm (Trichuris). A gradient in the 
incidence of these infections and in the acute diarrhea mortality rate was 
shown to exist, .houses with indod^r piped water and flush toilets having a 
low and those with only outdoor water and privies* a higher prevalence. The 
highest prevalence was in households whose water had to be obtained from a 
distant source. In the households with the worst sanitary facilities, 
60% of facets examined from the five- to nine-year age group were positive 
for Ascaris and 57.3% for Trichuris. The importance of housefly infestation 
wag not clearly demonstrated in this study, although earlier studies quoted 
by the authors showed that control of housef lies was associated with. a re- 
duction in diarrhoeal disease. Among socioeconomic factors, crowding, family 
size, and the educational status of the housewife were found to have an associ- 
ation with enteric disease prevalence. 

« 

63. * 

Scott, J. C, Health and Agriculture in China , London, 1952. 

Described and evaluated are the health arid agricultural aspects of composting 
using combined feces and urine ("night soil"). Topics discussed include the 
effect on health of reclamation of wastes by primitive and unsanitary methods, 
problems involved in collection and handling of fecal material, chemical losses 
with primitive methods of utilization, destruction of pathogens in aerobic vs. 
anaerobic "decomposition, reclamation of nitrogen, fly control, effects of use- 
of composted materials on crop yield, and the problem involved in integrating 
proper composting techniques into the scheme of individual farms or villages. 
This method may be useful in some agricultural areas of the world. "The speci- 
fic problems involved in integrating this technique in£o individual use in 
China may also be helpful, in a broad sense, for other nations. 



64. 



Sekaran, A. Sekaraja. "Environmental sanitation and pollution in Malaysia. 11 
Medical Journal of Malaysia , vol. #29^(2).: pages 97-102 (1974). 
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The introductory section discusses pollution and environmental quality ■ 

objects ^Tne 1 ': 8 ^ FT lB ""elatSn to'those 

rhl « ? " * I section discusses environmental quality control- 

returns" oL^f sanltatlon Problems ^ pollution control water 
IT i0n ° f community water supply sources, development of new - 

for IrlTJ reSOurce8 « and designation of beneficial water us^s The neS 
needs mJZT™* *" revlewed J the present situation and future training 
'2l£L««? ^ d T P ? rtlng actlvlti ^ ^ environmental sanitation incW 
sc^^ Che0lStry ** h ^ -vices, and eoviro^l 

.65. 

Senn, C. L. Syllabus in Environmental Health . 

of^nt^^^r pr ° vldeS a " outllne . «ith brief descriptions and definitions 
of all areas of environmental health. Those areas included are- Water suddIv 
wastewa er, recreational waters, solid waste disposal, occ/.paUonal nealth 

r^'con r^mnTannlo^d 1118 T ^iJJSn/a^ir^d L 

S^ZJ^^^^ specific ^technologies i 
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'^hii^'rtSi&^V- "^ ide » lol °8ical and topological aspects of 

S e 8 r^Ln e ^ rib ri the relatlon ^ip between nitrates and nitrites and health 
?u age t0 the effec£8 and the types of exposure are discussed' 



67. 



Pers^caveff'or^He^th mT ? J"" 00 ° f - Soci °- d ^* Health* Indicators: 
o^ffia^J^ ^ A ^ i ^? t ?5. Md Health • international journal 

c^nsirrer U 1ea Z lt„ 0 Ld^ ° peratlonali "tion of measures of health status are 
considered, IJealth indicators are conceived am a subset of" social indicators 
and therefor, as any social indicator, they are viewed as derivative frd social 
issues. The interrelationships of different frames of reference for detains 

SUITES St"^ ri a r° mpanled three ^«tinct hSh prob S patterns 

in the United States are viewed from a developmental perspective. Mortality 
and morbidity rates, the traditional health indicators, by themselves no loLr 
serve to assess health status in developed nations. Thei? deficiencies as 



indicators serve as background for a classification schema for soclomedical 
health status indicators that relates health definition frames of reference, 
measures of health status, and health problems. The role of a group of 
health indicators socioraedical health indicators — in the current formu- 
lation of health status measures is assessed. . 

■s ; 

68. . ' 

Smith, Jack L. "Metabolism and toxicity of lead. H In: (eds) Prasad, AhandaS. 
and' Ober leas, Donald. Trace Elements in Human Health an d Disease, pages 443- 
452, New York: Academic Press, Inc., 1976. 

This paper discusses factors that may be involved in the increase in the lead 
burden in those children studied; low iron, low calcium, high levels of 
vitamin D and lead exposure, possibly due to dust and dirt as well as pica of 
paint and plaster. 



69. 
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Sofoluwe, G. 0. "Economic aspects of environmental quality — economic poten- 
tialities and employment opportunities arising from improving environmental 
health in developing countries." Internationa l Conference on Environmental 
Health. Proceedings , Primosten, Yugoslavia, 1973. 

The author describes the existing state of environmental health in Africa. 
Emphasized is the point that improving environmental health conditions will 
provide economic benefits. Examples, such as an increase in available jobs 
and stimulation of industry -within the countries to produce sanitary equip- - 
ment, are provided. Problems are discussed in relation to housing, water * 
supply, sewage disposal, vector control, air pollution, food control and / 
hvaiene, noise pollution, ionizing radiation, the occupational environment, 
meteorology, and recreational health- Economic benefits of improving environ- 
mental quality are stressed along with promoting native industrial potential. 



70. . 



Srivastava, P. K. "Acceptance of sanitary composting in rural areas." 
Indian Journal of Public Health , vol. #13 (1), pages 30-35 (1969). 

This paper describes a study of the acceptance of sanitary composting in 
rural India. The composting method involves the use of standard compost 
pits- and regular scaling of the pits with a layer of earth. This technique 
was taught to villagers who had previously been accustomed to open piling of 
refuse and excreta/ The program involved imparting information on sanitary 
composting and on the flyborne diseases. Information was distributed verbally 
and with charts and diagrams. Meetings were held .periodically and villagers 
were encouraged to describe their positive experiences with sanitary composting. 
Volunteers to construct pits were subsidized with bricks and cement. The study 
analyzes acceptors as either innovators, early or late adapters with respect 
to status, oaste, literacy, land holding, - amount of manure required, number 
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of cattle in household, household size, and reasons for constructing the 
compost pits. It was found that the earliest acceptors were usuallf in! 
dividuals bf higher relative status while the late? acceptors were Uerallv 
of lower status. Reasons for acceptance <k the technique were variaWe 



71. 



Stewart, S. A. et al. "The relationship of certain environmental factors to 
the prevalence of Shigella infection. American Journal of Trooical mTaIIZ 
and Hygiene. Vol. #4* pages 718-724 (1955)T ~~ — 

^n^r ld !? Ce .° f i Shi8ella lnfeCtiOQ was 8tudled in relation to water supply, 
.sanitary disposal system, fly infestation and facilities for proliferation, 
physical housing structure, and aesthetic quality of the housing and its en- 

"SSSSJlt ^ prOpO % tl0n of P° or housing in the neighbourhood and ne • 
availability of water for personal hygiene, as well as the ^urUy of the Supplv 
were found to be important factors in influencing the prevalence^? snigeUosis.' 

72. > 

Struening Elmer L. , Approaches to Evaluation; Social Area Analysis Inter- 
national Journal of Health Serving . Vol. 4, No. 3, 19 74 V ' ¥^ , 

Modern social area analysis, as presented by Tryon and Bailey, offers a 

evaWlnf X° T ^ er8ta f ln 8 the selective use of health services, and for 
evaluating the effects of change introduced into health service delivery 
systems. Definitions of evaluation research are given in this paper, 
followed by a hrief history and definition o\ social area analysis. Three 
types of evaluation studies - descriptive, comparative or correlational, 
ZL*?^ <t) " Sre descrlb ^ d and exemplified. The role of epidemiologic 
data in describing catchment areas and in the identification and location of 
high-risk populations is discussed. Applications of multi-variate statistical 
procedures for identifying salient dimensions of define* areas and for develop- 
ing^ equations linking area characteristics to rates of service use are de- 
scribed. It is concluded that applications of social area analysis methodo- 
logy can make important contributions to the evaluation of health delivery 
systems serving catchment area populations. 



73. 



Summers, W. K. Isotopes of water: A bibliography . Ann Arbor, Michigan: 
Ann Arbor Science Publishers, 1976. - 8 

More than 2,300 references to the isotopes of water-H, 2w 3 H 16q and 18 0 
J" l" C ^'i The ! 6 te P fes eut 95% of the literature published through 1974, 
?£» !22 P Sclentists s . ee aspects of isotope analysis and interpretation 
that need more work. With temperature-dependent water isotope ratios beins 
used increasingly in the study of^ydrologic systems and rock-water forma- 
tions, thj;s information should be useful to geologists, geochemlsts, hydro- 
logists, meteorologists, climatologists, soil chemists, and physicists. Re- 
searchers interested in these isotopes can avoid much unnecessary literature 
sifting by utilising this guide to pre-1975 literature. 
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74. • • % , 

| . Sumner, J. "Regional approach to integrated wastes raanageraent planning." | 
F Problems in Community Wastes Management Planning . Public Health Paper No. 38, ' I 
pages 47-60, Geneva: WHO, 1969; 

Possibilities are outlined for dealing with liquid and solid waste* as an 
integrated system. The methods are designed .for tlie inclusion of domestic 
and commercial Htmid and solid wastes normally accepted in a sewage system. 
Methods of combined collection are suggested and related costs discussed. 
Treatment methods of the combined wastes and alternative methods of trans- 
port are discussed. Economic and technical drawbacks of the proposed inte- 
grated system are presented. 



75. 

• * * 

Tabershaw, Irving R. and Gaffey, William R. "Mortality study cfc workers in 
the manufacture of vinyl chloride and its polymers." journal of Occupatio nal 
Medicine , vol. #16 (8): pages 509-518. : * : 

This historical prospective mortality study of 8,384 men who had at least one 
year of occupational exposure to vinyl chloride before December 31, 102, 
demonstrated that cancers of the digestive system (primarily angiosarcoma), • 
respiratory system, brain, and cancers of unknown site, as well as lymphomas, 
occurred more often than expected in those members of the study population 
with th6 greatest estimated exposure. The mortality from other cancers was 
lower than that pi the geperal male population/ with the exception of cancers 
of the buccal cavity and pharynx. There was an excess of these eancers, which 
however was inversely related to estimated exposure. The explanation for the 
latter finding is not apparent. ' 

The other major findings of the study are: (1) The overall mortality of the 
study population was approximately 75% Df what would be expected in a comparable 
population of U. S. males; (2) No cause of death showed a statistically signi- 
ficant excess over what would be expected in a comparable U. S.| male t popula- 
tion; and (3) No deaths identified as angiosarcoma of the liver were found 
other than those previously identified. This is the first epidemiological 
study which am&gests that in humans vinyl chloride may also be associated with 
cancer of multiple sites. 




76. • 

Ter Haar, G. & Aronow, R. "New information on lead in dirt and dust as related 
to the childhood lead prablem." Environmental Health Terspectives , Vol. #7: 
pages 8^-89 (1974). 

This paper reports on a two-part study conducted to evaluate the validity of the 
dirt-and-dust hypothesis. The first part of the study was made to determine the 
source of lead in dirt to which children are normally exposed. Dirt samples 
w£re t&ken in old urban areas around 18 painted frame houses and 18 houses $f 
brick construction. Samples were also taken around seven old > frame farmhouses 
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remote from traffic. Based on the fact that lead concentrations in the 
"dirt were similar in city and rural yard 4 at corresponding distances frfcm 
the houses', it is clear that nearly all of the lead in dirt around these 
houses is due to paint from the houses. Lead antiknock additives are there- 
fore not a significant contributor to the .lead content of dirt around houses 
where children usually play. 

The second part of the study used q naturally occurring radioactive tracer 
(2l0pb) to determine the relative amounts of dust and other lead-containing 
materials (e.g., paint) eaten by young children. This tracer is present in 
very low concentration in paint and in significantly higher concentrations 
in fallout dust. Stable lead and 21 °Pb were analysed in faecal material from^ 
eight children suspected of having elevated body butdens of lead and ten 
children living in good housing where lead poisoning is not a problem. The 
normal children averaged 4 ug Pb/g dry faeces, withNa range of 2 to 7 ug. Of 
the eight children suspected of having elevated leadNrody burdens, two- had 
faecal lead values within the normal range. Howeveu, /the remaining six were 
4 to 400 times as high. Despite these differences in faecal lead between the 
two groups* the groups were essentially identified in the *2A0pb content of 
their faeces. The ^elevated 11 children averaged -.040 pCi of 2I0pfc dry faeces, 
while the normal group ^averaged 0.044 pCi/g. The results provide sound evi- 
dence that these children suspected of elevated lead body burden were not 
ingesting dust or air-suspended particulate. 

77. 

Tomatfs, L. "The carcinogenic risk for man of environmental chemicals. 
Itt: Recent Advances in Assessment of tl\e Health Effects of Environmental 
Pollution y International Symposium . Paris, France: World Health Organization 
1974. . f • • 

The hypothesis that environmental factors play an essential role in the 
aetiology of human cancer is receiving wide support, and it has been repeatedly 
asserted that over 80% of human cancers are due to environmental factors. En- 
vironmental factors may act directly on individuals exposed and- may affect t 
pregnant women and therefore reveal an effect on a subsequent generation. A 
direct effect of envirohmental factors in producing cahcer in w man' has^ been 
shown by: (1) ti^p unequivocal evidence of the chemical origin of occupational 
cancer, as in "the cases of urinary bladder tumours in workers exposed to aro- 
mStic amines, lung cancers in workers exposed to bis (chloromethyl) ether, etc; 
(2) the well-documented* casea of iatrogenic cancers; (3) the positive ^correla- 
tion between cigarette smoking and lung cancer; (4) the different cancer in- 
cidences in urban and rural populations and the possible role of air pollution; 
and (5) the results of studies on migrants showing that for some^ cancers mi- 
grants acquire incidences similar to those of the host countries. Results 
obtained in experimental carcinogenesis are in keeping with a direct carcino- 
genic effect of chemicals. ] 

The evidence that exposure of pregnant women to a carcinogen may result in an * 
.increased risk of cancer in the progeny has been provided by the reports on 
the incidences of vaginal cancer in daughters of women exposed to stilboestrol ' 
during pregnancy. Hie role of prenatal exposure; in determining cancer ri$ks 
in the progeny is fully documented in experimental carcinogenesis. 
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Tyfer, David A. (Edit) Resources for Development; Organizations and 
Publications. Ao^on/Peac>-Co*Ds. Office of Multilateral and Special 
Programs, Ptogrfm and Training Journal Manual Series No. 3A. August 
November , 1976^ 

V. • ■■• 

This document provides an extensive list of organizations disseminating 
resource materials for development. Agencies are listed from the United 
States, Africa, Asia, Latin America and other, international areas. Infor- 
mation provided includes, address, type of organization, type of information 
or service provided, and a description of the activities in which these 
agencies are engaged. A separate section lists useful publications with a 
brief description of foci "relevant to developing areas. 



Tyroler, H. A. & Cassel, J. "Health consequences of culture change. 2. The 
ef.fetf* Of urbanization on coronary heart mortality in rural\ residents . " 
Journal of Chronic Diseases . Vol. #17: pages 167-177 (1964). 

' * 
The Jpthors show that death rates from coronary heart disease in white 
' males* aged 55-64 who were rural residents in North Carolina, has increased 
with increasing urbanization, and that the differences could not in all 
likelihood be attributed to changes in diagnostic custom. The gradient 
was predicted in advance of the study on the basis of postulated incongru- 
ities between the culture of rural residents and the demands and expectations 
of increasing urbanization. Whatever the deleterious influences which ac- "~" 
company urbanization may be, as far as coronary heart disease is concerned the 
gradient had, in this age, sex, and racial group reached a plateau for urban 
residents, but it was continuing to rise in the less adapted rural residents. 

i • 
80. * \ ' 

Wolraan, A. "Environmental sanitation in urban and rural areas: Its importance 
in the control of enteric infections." Bulletin of the Pan American He alth 
Organization 9 (Z):\ pages 157-159 (1975T T " 

In Central and South America, enteric infections constitute one of the leading 
causes of disease aiji death. The terrible toll is exacted by a host of dif- 
ferent microorganisms, virtually all of which are transmitted via contact with 
human excreta. To change this picture we need many more water supply systems, 
better food preparation and handling, and public comprehension qf how elemen- 
tary good hygiene promotes good health. Attaining these objectives will be 
difficult, but less costly than one might suppose, and there is little to be 
gained by delay. The basic environmental causes of enteric disease are dear, 
current conditions have been aggravated by rapid population growth and urbani- 
zation, and basic corrective measures have already been postponed long enough. 
This paper provides a rationale for improvement of environmental healthy 
facilities but does not provide specific techniques for control Or for program - 
development. « 
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Wolman, Abel "Health priorities in human ecology and environmental pollution." 
PAHO Bulletin , Vo. #8 (4): pages 351-353 (1974). 

The author discusses the environmental health problems facing Central and 
South America and states that priorities for action must be set. The primary 
disease problem^, according to the author, are the enteric diseases 9 with 
diarrhea still a major cause of death. It is concluded tt^at the actual impact 
on health of a multitude "of environmental problems must be weighted to determine 
in a health context the priorities for attacking these problems. The author 
proposes that environmental hazards must be evaluated separately with respect 
to their impacts on human health and that theii priorities must be 'established 
for^aontrol measures. . * 



82. 

"The Calcutta water and sewerage prpject." WHO Chronicle, vbl. #25 (1); 
pages 35-36 (1971). „ % / 

This article dA^cribV^the involvement of the World Health Organization in the 
establishment of Calcutta)* s water and sewerage project* Costs, sources of 
funding, development pl^ns, and the involvements of various agencies are dis- 
cussed. Pull details on the project may be obtained by special request from 
the World Health Organisation* 

83. „ \ * 

Chinese Medical Delegation to the Scientific Session of the Academy of Medical 
Sciences of the U.S.S.R. at Tashkent, September 20-25, 1954. "Some aspects of 
research in the prevention and treatment of Schistosomiasis japonica in New 

China." Chinese Medical Journal, vol* #73: page 100 (1955). 

; . t ... 

This paper discusses methods of destroying schistosome ova and methods of 
killing the intermediate hosts of schistosomiasis ™ the snails. Since fecal 
material Is a valuable and natural source of nitrogen as fertilizer, the use 
of toxic chemicals to kill the ova Is not recommended. It was found, however, 
that the amonia in urine, if combined with feces, will kill the ova after 
three days of sitting in summer and one week in winter. For killing snails 
both chemical and physical means are uses; the chemical including copper 
sulfate, DDT, Paris Green, etc. and the physical including burial in the 
soil, boiling in water, and burning grass. An integrated ptttgram of water 

and grass control using both physical and chemical means is recommended, 

*• 

84. 

(Mba Foundation Symposium 32, Health and Industrial Growth , Amsterdam: Associ- 
ated Scientific Publishers, 1975. 

f * 

This book, which records the papers and the discussions at the symposium held 
in 1974, begins with the* more specific (although large and challenging enough) 
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problems of the directly harmful side-effects of industrial growth. The 
ways in which control of pollution in the UK is approached are analysed, 
together with the contribution legislation can make. to the protection of 
health at work. The symposium then widens out to consider the industrial 
•growing pains'* of developing countries and how they might! avoid repeating 
f mistakes made in 19th century Europe. The impact of industrialization on 
health is taken up from viewpoints varying fr*om Ghana, Iran and I^idia to 
ttoe) South-East Asian region and Japan. The health of the working! popula- 
tion in these countries is specifically examined, together with tjhe question 
of s how health needs and problems of the workers can be Integrated vi 
thctee of the whole population, of which the workers are also a part. 
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Cleaning Our Environment, The Chemical Basis for Action . Washington, D.C. 
American Chemical Society, 1969. j ^ 

This text provides an account of the status of the science and technology of 
environmental improvement ami recommends measures to accelerate tfte use of 
that science and technology. The topics covered extensively inclilde the 
air environment, the water environment, solid wastes, and pesticides in the 
environment.. Types of pollutants, their behavior in the environment, their 
known health effects, and methods for their control are discussed. This text 
may be useful in providing background in those aspects of environmental health 
most relevant to the developing world, 

86. 

Community water supply and wastewater disposal. WHO Chronicle 30 : 329 (1976). 

The progress made by developing countries in the^provision of community water 
supplies and excreta disposal facilities between 1970 and 1975 is outlined. 
The mid-decade achievements (1975) in water supply systems are compared with 
the targets for the Second United Nations Development Decade (1971-80). Sug- 
gestions are made for regional targets for the end of the decade and the in- 
vestments required to meet these targets are estimated. 

• 4 

87. . , 1 

"Development and environment. M United Nations Conference on the Human Environ- 
ment, Stockholm, 1972. X 

This paper first presents the major issues bf concern wijhtf respect to develop- 
ment and the environment. Recommendations i|re proposed ^or national, as we^l 
as international action. A special report on. development and the environments 
is provided!. The basic issues relating to environmental problems in developing 
countri^W are ^iscussed and the results of four seminars on development and 
environment ark $>rt? seated. * 
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•'Educational, informational, social and cultural aspects of environmental 
issues." United Nations Conference on the Human Environment," Stockholm 1972. 



The first chapter deals with the need for action in dealing fcith environ- 
mental problems. The, social and cultural dimensions of environmental prob- 
lems, social and cultural roots of the crisis, • and Incentives for action 
# are elaborated. The second chapter 'deals with objectives of action. The 
third chapter discusses the means of taking action, including knowledge, in- 
struction and education, information, political and institutional action, 
and institutional implications. Recommendations are presented in the fourth 
chapter for continuous social diagnosis, educational action, public informa- 
tion and participation, conservation and creation, and exchange of information. 

• ■ ^ 

89. | 

"Environmental aspects of natural resources management." United Nations 
Conference on the Human Environment, Stockholm, 1972. . 

This paper provides an approach to integrated resource management with sec- 
toral recommendations for agriculture and soils, forests, wildlife, parks 
and other protected areas, the conservation of genetic resources, fisheries, 
water, mining and primary mineral processing, and energy. Both national and 
international recommendations for action are provided. A summary o^ recommen- 
dations^for international action is presented including acquisition of know- 
ledge, international agreements, supporting measures, organizational recom- 
mendations, and comprehensive programs. f 

% t 

Environmental Health. WHO Chronicle , vol. #30: pages 22-25 (1976). 

This paper provide® a summary of the emphases of environmental health needs in- 
j£ Africa and it provides objectives for governmental programs in this area. Also 
included is a list of those African countries in which environmental health 
studies have been made and a summary of two major problems; safe water supply 
and waste disposal. 

* 

91., 

Environmental Health Planning Guide , U. S. Department HEW, Public Health 
Service, National Center for Urban and Industrial. Health, Cincinnati, Ohio, - 
1967. 

Discusses planning of environmental health programs incruding^preparatioh and f 
collection and evaluation of the data, and use of the data FoiT implementation. 
The areas from which data are derived are health agency operations, physical 
development planning agency operations, air pollution control, food protection, 
public sewage, public water, radiological health, recreational sanitation, 
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residential environment, sanitation, solid waste collection and disposal 

and vector control. This guide relates primarily to planning in the United ~ 

States although portions of it. may be useful to the developing nations. 

92. 

Health Trai nin g R esource Material . Program and Training Journal, Action/ 
Peace Corps. i 

»,_••» ^ 

This training manual includes a. chapter, on culture resource material providing 
sensitization for Americans dealing with health problems in developing * 
nations. Topics discussed include values in American culture, the cultural 
context of health education, problems of introducing public health programs 
in developing areas, and the rate of beliefs and customs in sanitation pro- 
grams. The second chapter presents "how to's" for community health educa- 
tion. Discussions include the group approach to introducing new ideas, 
community organization aimed at encouraging village people to want to use a 
latrine, a case study of a project to bring latrines \o a rural community, 
a suggested outline for use by countries in discussing\ health education of 
the public, and documentation of community, data. The &ird chapter provides 
sanitation resource materials related to basic health sanitation, safe 
drinking water, clothes washing, personal hygiene, dishwashing, household 
pest eradication, waste disposal, food storage and preparation, and infant 
care. The final chapter discusses school health education with "how-to's." 
Topics include t*e contribution of teachers to child health, correlating 
health with other subject areas, suggestions for a health teaching unit, 
learning activities, a draft syllabus for health education of ages 6, - 11, and 
health education of the tropical mother in feeding young children. 

■ ' I 

93. 

• > - 
| ■* * 
Human investment in environmental sanitation programmes. WHO Chronicle 
vol. #30.* pages 26-27 (1976). s * 

Specific characteristics of Africans and how their environmental health im- 
provement program might be approached are summarized. It is stressed that ' 
many urban" communities must be dealt with as villages and the people under- 
stood within that context. It is suggested that any program should consist * 
largely of the work of the* local people and that teamwork should be empha- ^ 
sized. Education is stressed as a necessary component ( of the entire program 
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Identification and control of pollutants of broad international significance." 
United Nations Conference on the Human Environment, Stockholm,. 1972. / - 

This paper first describes the biosphere as the context within which pollution 
will be discussed. The nature. and extent of pollution problems are presented 
in terms of how pollutants , affect individuals, as well as how pollutants affect 
communities. The third section details the characteristics of some major 
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pollutants* In the fourth section some major pollution problems are discussed 
related to the atmosphere, the seas, fresh water, and food* Considerations 
for national action, such as economics, technology and legislation are presented 
in section five. Section six discusses international cooperation for pollution 
control. Section seven details specif ic areas of needed action including health 
effects, food control, air and climate, and terrestrial ecology. A comprehen- 
sive approach to the problem of marine pollution is proposed. The final section 
provides recommendations for action.' 
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Managing the Environment , Washington Environmental Research Center, Office - 
of Research and Development, U. S* Environmental Protection Ajg^ncy, Washington, 
D.C., November, 1973. 

this /report on managing the environment grows out of a concern that & signifi- 
cant proportion of today's environmental problems are aggravated by a lack of 
effective environmental management: "techniques • • Complexity of environmental 

issues and 4 trade-of fs involved in achieving environmental quality necessitate 
an understanding of the varioufe perspectives on the eriyironment held by govern- 
ment, industry, business, economists, ecologists and; the citizenry. The report 
Includes examinations from each of these viewpoints aptid\ discusses* techniques 
for citizens participation, management information systems, organizational 
structures, special regulatory procedures and controls, legal actions and other 
methods for improving the management of the environment ^ Contained in this 
report are papers prepared by 40 different authors covering the full range of 
environmental management . issues. >, . - 

#■ * ; k 

96. 

' ' ' " • • ' , . T ' 

"Planning and Management of human settlements for environmental quality." 
United Nations Conference on 'the IJuman Environment, Stockholm, 1972. 

' * 

The need for comprehensive environmental development became Evident in the 
course of the preparations for tl^e conference and was stressed' by the Pre-, 
paratory Committee. This Concept is, therefore, the main theme of this paper. 
The sections which follow attempt to explain in more detail why Action is ur- 
gently needed in the area of human settlements, to identify the ultimate ob^ 
jectiv^s of such action, to underline the need for a comprehensive approach 
to the problem, to examine the key issues which must receive priority,^ pnd^ 
to describe objectives. The paper concludes with recommendations for s national 
and international action. 
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'Research into environmental pollution." WHO' Technical Report Series No. 406. 
Geneva: WHO, 1962. 

Basic concepts in the evaluation of environmental ^hazards are first provided. 
The areas of research emphasized are air pollution, water pollution, and soil 
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pollution. The magnitude and health significance of these pollutants are 
described. Specific chemical contamiaants are particularly addressed as 
well as key issues most pertinent to each type of pollution. Recommendations 
1^* areas requiring research are presented including general: environmental 
& llution »- animal, experimentation, standardization of observations, enzyme,* 
Wpludies, metabolism of absorbed pollutants, carcinogenesis, mutagenesis,' 
and long-term affects of pollutants on the aging process* ■ 9 ' 

• - ■ * V V 
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"Rural water supply and excreta disposal," Chapter 7 in Health Sector Assess- 
mejft for Nicaragua . Submitted by U. S. Agency-for International Development, 
Mission .to Nicaragua jto Office of International Health, U. S. Department of 
D Health, Educ a t^off and Welfare \ Managua, Nicaragua, February 6, 1976. (pp. 163- 
/183) . 

This chapter concentrates An two^ major environmental Systems of primary concern 
«i Nicaragua; rural water supply and "excreta disposal. Health problems due 
to* a laek of environmental sanitation, especially enteric* diseases, are dis- 
.* cussed brief ly. The current status of water supply and excreta disposal '* 
systems in Nicaragua are^wcrib^d. Data is provided on the number of rural 
^ and orbari homes posgessiifa water supply services and some method qf excteta 
disposal: The environmental health infrastructure is described. Suggestions 
ar$ provided for future environmefttal health planning^? or both -urban and rural 
areas. .Five programs are suggested for ttmmediete irapiahipnta^ion: rutal water 
to abraunities bf less'than 300, strengthened Sanitation services, water system 
maintenance, solid waste, studies,' artd improvement 6£ slaughter house conditions. 
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'The Sahel epidemiolcjgical and environmental assessments project plan." Pre- 
• pared for' bureau of Africa, Age^$ .for International Development- by the Ame'ri-^ 
can Public Health Association, December, 19*6. 

In the introductory' bd% of this report -the S&£el Epidemiological and environ- *« 
•mental assessments project plan is described iiScludJ.ng its long-range purpose 
; # and immediate obj^ptives. The background of the problem is provided with' 
respect to health concents in the area and the socioeconomic impacts of the 
endemic diseases. The plan- itself, is described including methodology, a review 
of repbrts and. documentation, environmental health problems, and health sector 
problems. The envirbnmcjntal health assessments emphasize the major Indemic 
diseases in the recipient countries 'and^lp*ef>pse environmental interventions to 
^ interrupt the chain ofrinfVcticta. Jtr is reported that sanitary control measures 
frave been almost nonexistent in the past although they are considered one^f the 
most .Important* factors in the contrgl and' prevention of thes^r diseases. 
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Strategy for a Livable Environment, The Task Force on Environmental Health and 
elated Problems, June, 1967. f 



This publication presents the findings' and recommendations of the Task 
Force on Environmental Health and Related Problems established by the 
l^S. Department of Health, Education and. Welfare. The recommendations 
^set forth here total thirty-four, divided into three groups: ten Action 
Xloals, ten recommendations dealing with the Environmental Protection System, 

. #ad foufte,en other recommendations which support the Goals and the System., 
rnctuded are: a discussion of some basic "environmental problems, and sug- 
gestions for an integrative approach; goals for air quality, water quality, 

• -wasts disposal, population' research, urban improvement materials and 
chemicals controls, consumer protection, radiation control, occupational 
health ahdSsafety protection, and gove'rnmental compliance. Strategies for 
the attainment of these goals are suggested such as a functional approach 
to environmental protection. Six common functions are identified as: re- 
search and, development, _de termination .of criteria and standards, enforcement, 
manpower development, public awareness and intergovernmental relations. A** 
rationale is included for an Environmental Protection Act; ' 
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Syncrisis: The Dynamics of Health, II: Honduras . U.S. .Department of Health, 
Education, and Welfare, Public Health Service, Office of International 
Health', Division of Planning and Evaluation, May, 1972. 

A comprehensive integration. of the resources that Honduras has at hand 
•would surely help' the country break out of its circular dilemma of disease- 
poverty-disease. Indeed, the fact that the major diseases from which the V 
population suffers— malaria, intestinal parasitism, malnutrition, and res- 
oiratory disease— are preventable and fall under the jurisdiction of al- 
ready established .government programs points Xo the fact that such, programs 
deserve a higher priority and better administration. * 

^ What appears to be a chronic state eft ill-health is actually an unreasonable 
demand made upon an inadequate public- health sector. The health sector ap- 
pears to be inadequate because of inadequacies of other public sectors. For * 
example; the population of Honduras suffers from malnutrition because the 
high-protein foods raised in Honduras are primarily exported. Enteric in- 
fections run rampant because water and sewerage systems are virtually non- 
existent, and water supplies are contaminated by human activity. Education 
of the people of Honduras in health care counts for very little because very 
few people finish a Secondary education. With only 65% of the available 
hospital bed£ tise, yet with only one-third of the population never re- 
ceiving any health care whatsoever, efforts at increased communication and 
availability should be made.' In addition, direct concentration on agrucul*- 
turai development, adequate water systems, education, and improved disease- 
eradication procedures are in order. Much of this depends upon administra- 
tive reform, These steps are designed to make fetter use of 'existing 
- health facilities- and to change the relationship between the health sector 
and oth^r sectors from a negative one to a positive one, thereby reversing 
the present trend. of a population outdistancing its means of support. 

102. _ 

r 

Syncrls t is: The Dynamics of. Health, III; Perspectives and Methodolcfey . U.S. 
-department of Health, Education and Welfare, Office of International 
Health,; Division of Planning and Evaluation, June, 1972,. 

: • / i . ■ n ■ . . ■ 
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This document discusses certain key issues involved in health sector assess- 
ments. They include, the following; the epidemiologic basis of planning, 
diagnosis' of the health status of a population, assessment of resource 
adequacy, inter-sectoral problem solving, a conceptual model of assessment 
of project impact, the costs of disease and tha costs of inaction, the role 
of health planning in health science education, and family planning guidelines 
for model implementation* 

103. - m 

» 

Syncrisia; The Dynamics of Health. VI: Haiti (Revised), U.S. Department of 
Health, Education and Welfare, Public Health Service, Office of International 
Health, Division of Program Analysis. 

This 1 assessment evaluates the health sector of 'Haiti. The health status of 
the population is examined and vital statistics are provided for major di- 
sease* conditions. The major communicable diseases aire discussed. Condi- 
tioning factors influencing the health sector such as climate and topography, 
culture arid history| % politics t education and communication, economy, and 
housing and sanitation axe evaluated. Nutritional status is considered one 
of the pritaary health concerns in Haiti and is addressed in this assessment 
as such. Agriculture is also evaluated with respect to market , administration, 
production and technology. The organization of public health services in 
Haiti, involving financial resources, health infrastructure, health manpower, 
and training of personnel is assessed. National health and development 
planning and assistance offered by international organizations are discussed. I 

Syncfisis: The Dynamics of Healths V; El Salvador , U.S. Department of Health, 
Education, and Welfare, Office of International Health, Division of Planning 
and Evaluation, 0ctober r 1972. 

This docujnent is a sector assessment of the health status of El Salvador. • 
The frameworlc for analysis involves geography, demography and transportation, 
cultural characteristics, living conditions, nutrition, population growth, 
major disease problems, and health care received. The conclusions of this ' 
analysis describe malnutrition as the primary health problem. Unavailability 
of health services and lack of adequate sanitation are secondary and ter— * 
tiary concerns, respectively. * 

t 

105. 

Trace Elements in Human Health and Disease^ Volume II, Essential and Toxic 
Elements - Edit - Prasad, Ananda, S., and Qber leas, Donald. Newjfork: 
Academic Press, 1976. t ^ — 
i 

This collection of monographs provides information on toxic and beneficial 
effects of trace elements on human health. Included are papers on deficiency 
and toxicity effects, metabolism, interrelationships between substances, and 
recommended dietary allowances for the tjace elements. The elements Included 
are magnesium, chromium, selenium, manganese, fluoride, cadmium, lead, 
'mercury and others. This series provides * an overview of the recent research 
dn health effects of ♦ trace elements. 

4 
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7ZtTZ\ and J )i T.T l ° f Wastea -" ««ld Health Organization Technical 
Report Series No. #7, Geneva: WHO, 1967. 

The report is a survey of the status of waste water and solid wastes treatment 
fL.„T ^Statements on the status of management and disposal methods re- 
flect U.S. conditions rather than worldwide conditions,' and are general in 
nature. 6 i 
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lw he u U ' N * Sy8ten and tne human environment." United Nations Conference on 
the Human Environment, Stockholm, 1972. 

This paper describes the current activities of the United Nations system re- 
lated to the environment. They are: the planning and ' management of human 
settlements for environmental quality; environmental aspects of natural re- 
sources management; identification and control of pollutants of broad inter- 
national significance; educational, Informational, pocial and cultural aspects 
ot environmental issues; development and the environment; and multi-disciplinary 
aspects of ongoing activities within the United Nations system of organizations. 
The environmental orientation of the U.N. system, its functions and perspectives, 
are described. Included are: information collection, interpretation, analy- 
sis, and dissemination; monitoring and surveillance; research on causes and 
effects of environmental changes; development of criteria; development of 
policy guidelines; establishment of national environmental institutions, legis- 
lation and standards, including enforcement; establishment of regional and 
international agreements; development of technology includinAfcs transfer 
from developed to developing countries; education, training and public infor- 
mation; \ cooperation on technical aspects; and funding. * 

1D8. \ . ■ 

World Health Organization Expert Committee on ' Amoebiasis. Geneva: WHO, 1969. 

Cited in WHO, 1972, Health Hazards of the' Human Environment . 



WHO Expert Committee on the Control of Ascariasis . Geneva; WHO, 1967. 

1 *» " r~ : • 

Cited in WHO, 1972, Health Hazards of the Human Environment . 
110. 

WHO Expert Committee on Filariasls . Geneva: WHO, 1974* 
malted in WHO,^g^72, Health Hazards of tfe Human Environment . 

WHO Expert Committee on Malaria . GenevaA WHO, -1966, 
Cited in WHO, t972, Health Hazards of theVuman Environment. 
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112. 

W ^p Expert Committee on Trypanosomiasis, Geneva: WHO, 1966, 
Cited in WHO, 1972, Health Hazards of the Human Environment . 



113. 

WHO Expert Committee on Yellow Fever ; Geneva: WHO, 1971. 
Cited In WHO, 1972, Health Hazards of the Hunan Knvlroptn&nt^ 

114. ■ , ' ■- 

World Health Organization, Regional Office for Europe, "The Health aspects of 
urban development: report on a Seminar, Stuttgart, 3-7 December 1973." (Doc. 
No. EURO 4103), Copenhagen: WHO, 1974. 

The key theme for the Seminar was the need to consider planning as a process 
or framework which could serve as 'a basis for interdisciplinary discussions at 
local, national, or international levels. It was agreed that the challenge 
offered by the complexities of urban development^^Tiurope cpuld be met 6niy 
by effective interdisciplinary platming. Immediate action was required in 
three ar$ps : (1) more effective methods of pollution control; (2) the strength- 
ening of environmental health staffs;' and (3) strengthening the role of the' 
family doctor within the context of th£ consnunityrsbased curative and preven- 
tive medicine. The Seminar /lis ted some of the major research priorities, and 
stressed the need for continual development of health fcfiteria and standards, 
the study of formal planning techniques including the use of systems analysis, 
the evaluation of programmes, and the broadening of health education. A list 
of proposals for action by the World Health Organization was prepared. 



WATER 

115. * 

Alward, R. , Insta llation of a Solar Dlstlllatidn Plant on lie de la Gonave , 
Haiti: Internal Report No. 167 , BRACE, 1970.- — 

This report covers the actual installation of the glass and concrete solar still 
for which plans are given in the above Technical Report No. T58. Illustrates 
point by point the problems encountered in the actual construction, and the 
solutions that were found. There are 10 excellent photographs showing the 
method and stages of ' construction. 

116. , 

Andreano, R^L. "The recent history of parasitic disease in China >-~3Jie case 
of schistosomiasis, some public health aspects." International Journal o f 
He alth Services! vol. 06(1): pages 53-68 (1976) 

This paper examines the extent to which the prevalence of schistosomiasis may 
have increased d&dng the period 1958-1964. Certain hypotheses are examined, 
mainly dealing witrtvlrrigat ion and water conservancy construction. The probable 
economic and demographic effects of schistosomiasis are also examined. The 



article^concludes that schistosomiasis prevalence probably did Increase, but 
that tli economic-demographic effects- df this' were' probably minimal. . This is 
a case study of schistosomiasis control- in China. The relationship between the 
disease 4nd sanitary control are examined. 



\ 
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Astolfi,, E. Pren. fled. Argent .. Vol. #5§: pages 1342-1343 (1971) 

-Cited itr WHO, 1972., Health Hazards of the Human Environment . 

■ - f 

118. * • 

Ayad, N. "A short review of the epidemiology of schistosomiasis in Africa." 
Egypt Journal of Bilharzia. vol. 01 (1): pages 9^-27 (1974) 

This paper provides a review of the status of schistosomiasis _in Africa, des- 
cribing the interactions of various epidemiological factors. Issues include 
the relationship of the disease to agriculture, demographic factors!; nutri- 
tion, and mobility. * • 1 

,119. 

Batemao, C, A Bibliography of Low-Cost Water Technologies , 'annotated biblio- 
graphy, "1974. < ■ 

This bibliography was assembled for ^he following reason: developing countries 
have the greater proportion of their populations living as farmers in scattered > 
communities, and the technologies, for the services we are considering which 
have evolved for dense populations, prove to be prohibitively expensive for 
-most rural areas. These facts suggest that we should not overlook alternative 
methods of collecting, treating, and distributing water, \>r different techniques 
of waste disposal, that were once used in one form or another throughout most! 
of the world. - • 

This bibliography is a good annotated listing of the literature. Sections .in- 
clude sources of water, access-, storage transport and distribution* lif tingjapd 
pumping, purification and treatment, and "standards. The references in this Iji 
bibliography are mainly concerned with water supplies for domestic and agri- 
cultural use—including only a few references to sewage at\d waste water dis- *■ 
posal. Notes on the publications are grouped in a very readable, organized 
fashion.; Unfortunately, perhaps most of the items listed will be difficult to 
obtain for people in developingNcountries — many are (Jut of print. Still, this 
is an excellent bibliography.- 

120. 

Bell, R.G. , "The limitation of the ratio, of fecal «oliforms to total coliphage 
as a water pollution index." Water* Research, Vol. #10(8): page 745 (1976). 

Fecal coliform populations of raw sewage, sewage lagoon effluent, and river 
water were determined by the most problbly number technique. The total fecal 
coliphage populations were determined iising Escherichia coli B (ATCC 11303-1) 
host cells. Theft the ratios of fecal fcoli forms to coliphage were determined' 
and it was^found that this is not a rettiable index of fecal pollution since , 
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-the ratios obtained were quite variable* This was attributed to the greater 
longevity of ; the ph^ge than the coliform. 

* * 

i 

Bond, R.C., "Volume III: Water supply and treatment. 91 In: (eds) Straub, CP. 
and Prober, R. Handbook of Environmental Control Series , Cleveland, Ohio: \ 
CRC Pre«p, 1973. < ' 

Tabular data relating to the overall problem of water supply f^opu|*ource to 
consumable or usable product is presented. Information is pfovided on water 
quality characteristics as functions of sour^u storage, treatment ,' and dis- 
tribution. Water supply and treatment is one Aspect of the^ broader area of 
water resources management and is of primary concern in producing a product 
acceptable for a variety of uses—potable, mtjnicipal, commercial,, industrial, 
a|fucultural, and recreational, Information is provided on some of the .newer 
contaminants and approaches being takeft regarding their removal. Jhm informa- 
tion provided could be of use to the multi-disciplinary worker within the scope 
of environmental management, including ecology, earth sciences, resources, 
recreation, environmental design, and protection. ^ 'Student ^ in these areas and 
other professions, N such as law, business, political science, and sociology as 
well as industry, should find it a source of readily available usable infor- 
mation. • # * 

122. . . "■ , ■ - . . . 

' / * * < / ' . 

* Bosch, Herbert M. '"U.S. water supply lessons applicable to developing coun- 
tries." In: (ed) \ White, Gilbert F. , Water, Health and 4 Society , Bloomington: 
Indiana University Press, 1969*. 

& ■ * * 

This paper discusses some of the Issues relate^ to wafer supply in the United 

States that are most applicable .to developing countries. Public health issues 

are considered with particular -discussion? of global health problems. Costs 

of facilities in the U.S. and internationally are briefly addressed. Water 

treatment is discussed from a histbrical perspective atfd the effects of chlori- 

nation are noted. * • -* 

Carlson, Ss , Haesselbarth, U. , and Sohn, F.W. , Studies on virus inactivatiQn 
by chlorine during water disinfection. Zbl ggkt Reihg B 162 (3-4): 320 (1976),. 

The studies described indicate a potential for water borne transmission of 
viral diseases and the problems ^in^olved in- virus inactivation means of 
water chlorination. The value of the oxidation reduction potential was found 
to be a criterion of viral inactiyation and higher values plus Ipnger periods 
of contact than for bacteria were found to be necessary. . 

,.» * 

124-. ~ * t " \ . ' 4 1 

r 

Cheremisinof f , P.N., Valent, J., Wright, D. , 'Fdrtier, ft. and Magliaro, J.* 
"Potable water treatment: Techhical ftnd economic analysis; : Chapter 5. 
W ater and' Sewage Works , ve*l. #123 (7)-2 pages- S2-54 (1976) >. 



The treatment consists of chemically coagulating the water's suspended 
particles into a large floe, which is removed either by sedimentation or 
filtration, The most widely used coagulant is alum or aluminum sulfate, but 
ferric sulfate or sodium aluminate in conjunction with alum can also be 
used,. The jar test, which simulates the full-sca^e coagulation-f locculation • 
process performed at a water treatment facility, is used to determine the proper 
coagulant dosage. Then the coagulants are fed into the water by solution- 
feed or dry-feed devices and dispersed by a rapid-miser. A 20-30 minute 
period of gentle agitation permits f locculation. Either mechanically mixed 
flocculators, which use slowly revolving paddles, or f locculation tanks with 
baffles are used. Recently, ciarifiers have, become popular for water • 
treatment.- They are smaller than plants using separate mixing, f locculation, 
and sedimentation basins in series and are less expensive. 

125. • . ; . ' • « 

Choudhry,. A. W. "Potential effects of irrigation on the spread of bilharzi- 
asis in Kenxa." East African Medical Journal . Vol. 52 (3): P-. 120 (1975). 

The potential risk of bilharziasis in Kenya is discussed in terms of what 
is known of its relationship to irrigation. Two forms of bilharziasis arei 
endemic in Kenya. The development of irrigation schemes has been found to 
induce intense snail breeding and may lead to serious transmission of 
'infection. Examples of this situation are provided. . "" * 
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Choudhry, "A. W., The results of five years qf snail control at 4hero Pilot 
Scheme, Kenya, East A frican Medical Journal 52 (10) : 573-7 <1975). « 

K ci ntro 1 program to prevent an anticipated increase in A 

•bilharzia transmission was initiated at the inception of the Ahero Pilot 
Scheme in 19o9. The results during the last five years of routine application 
of N-tritylmorpholioe indicate tKat the irrigation system has remained free 
of intermediate snail hosts. '^This paper discusses the procedures, costs and ' 
effects of this snail eradication program in the newly-developed water system. 

127. . ' t " . y. • r* . 

Cros« Jr., F. I. (ed) "208 planning rjpjfat ' s, it allabout?" Environmental 
MoBo g raph Ser ies, vol. / /8, page 78,»stport; Conn..: Technomic Publishing 
Company, 19.6, •• . '. H* ,J *» " • « 

i ■ * • • - ' 

The- irapacb of Section, 2Q8 Of the Federal Water Pollution Control Act is examined. 
Topics considered include 'the local and regional planning required to reach 
water quality standards by 1983, measuring arid mbnftoririg systems, wastewater 
treatment* arid management techniques, Jegal implications t>f the Act, public • ■ 
3nd state participation in implementation of the Act, and trends, in* governmental' 
control of water pollution.; • ' . 
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128. ' 

Crowley, C. R. , Popular Mechanics Hydraulic Ram . Reprint #X346, New :York: 
Popular Mechanics. 

This rfcprint from Popular Mechanics, a magazine, has two parts* Tfae\&jR&t 
explains the operation of a hydraulic ram, simplified methods enabling anyone 
to determine how much water can be lifted, from a stream to the place where 
it will be used, how to measure the^B|unt of- water fldw in the. stream, and 
wh^re and how to* install the pump. The second part describes a design for an ' 
actual ram pump made,frjom standard plumbing parts. The drawings and copsiroc- ' 
tion are clear, and ~the design Is quite good. The mat&rials, and production 
processes required may not be locally available everywhere, however t it would 
be possible to convert this design to a /Village resource base. 

v. . . • ■ '.•".,/ . 

129. ^ * . , * i - ' 

.« * / ' 

Dietrich 4 , Bernd H. and Henderson, John M. Urban Water Supply , Conditions ftnd 
N^eds in Seventy- Five dPevelpplnfl Countries : Geneva: WHO, 1963* > 

A summary of the existing urban water supply cohditijfc, deficiencies^ and 
needs of, th6 seventy-*flve developing countries is provided. - The role 'of -urban 
water supply in public health and economic development Is di^issed. Itninediate 
and ultimate goals are presented wlttra discussion of jiresentarid future* ndeds, 
* costs and means of financing. Sources of data and tf findings on* thfe current ' 
status of urban vaUr supply are evaluated. 

PC ; ■ , ; ... ; ; 



\i Epstein,* S. S. "Potential carcinogenic .hazards due to contaminated drinking", 
w^er;" In: (eds)" Tburfeler , J. and Plerson Jrr, W. Biological Control of 
Water Pollution , fcages 73-84/ Philadelphia, Pennsylvania: University off- T 

'Pennsylvania Press, 1976. v ' 

« • ■■■■-}•*■ 

The^ recent recognition that the majority of human caAcer is c&iised by chemical 
agents* coupled* with the statistic that 'afeotit 20% of the American' population, 
dies of cancer confers *on *this subject the utmost gravity. The case fot en- 
vironmental causation, of cancer -is strengthened by studies reWtiijg urban lung, 
cfancer to $lr pollution** * Asiatic *>ral cancer with, betel riiit' chfe\£lng, fijantu 
liver cancer and fungal^ af la toxips, and Jaj&'anase and Icelandic gastric cancer, 
with'* the nitxosamines in a higfi^fish diet. This ^ subject'^ elaborated jwijth\ 
r,espect to the categorization ^ and Identification of Volie^ical oarcinogeiis,*, ,/ 
toxicologies* aspects, . the predictive *vaiue of carcinogenicity testing* and 
epidemiological considerations. Chemical carcinogens in 0. $\ river and diinjcing 
water are tabulated The rationale for the. 1958 Deianey Amendment' imposing a 
zero tolerance for parcinogenic food ^ditives is *that therg exists ifo way for. 
determining a $af# intake level for a known carcinogen* a Epidemiological studies 
on carcinogens in New Orleans drinking water are ^isic^ssed. . ^ 
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131. 

Fannton, R. D. f "Field research and tesU^g of a water hand pump for use 
in developing countries." Final ResearWiteport to A. I. P. . 43 p., 1975. 

The hasie requirements for a dependable and durable hand pump for use in • 
developing countries are listed as: (1) low production cost, (2) long life 
uhder severe conditions, (3) easy to maintain with simple tools and Unskilled 
labor. Two pump types, shallow well and deep well, were designed. Both 
w " e j a s sembled fr0m 3 few baalc » interchangeable parts. General design pro- • '>> 
yided for ease of pumping and effort was made to keep the handle force below 
4/0 P«jnds to permit use by children. Three test areas were designated: 
/Thailand , Nigeria, and Bangladesh. Complete se^j With samples assembled 
were sent to each country. Design adjustments were made during follow-up 
in each country. 

132. 

Faust, M. A., Colifonn bacteria from diffuse sources as a factor in estuarine 
pollution. Water Research . Vol. //10 (7): page 619 (1976). 

The contribution of 849 ha of rural watershed to the fecal coliform pollution 
pf the Rhode River, asubestuary of Chesapeake Bay with a surface area of 
485 ha, was estimated. Three factors having a role in*fecal coliform 
pollution of an estuarine ecosystem were emphasized as: (1) the rural water- 
shed contribution; (2) the season of the year; (3) the persistence of bacterid 
in the estuary along with water temperatures. 

13 3. 

Gehra, H. W. and Bregman, J. I. (eds) Handbook of Water Resource and Pollution 
^aitrpl. P a se 840, New York: Van No strand Reinhold Company, 1976. ' 

Advanced techniques of preparing and distributing potable water are described 
with methods bf overcoming the limitations of water treatment plants. The 
engineering aspects necessary for meeting all consumption demands are outlined. 
Data are provided on nearly 200 U. S. public water supplies. All major in- 
novations of wastewater treatment are covered, including the treatment of 
..municipal and industrial wastes. Computational techniques' for the determina- 
tion of equitable cost allocation of treatment are presented , and the disposal 
of treatment sludges is considered. Other topics are a section-by- sect ion 
analysis of the Federal Water Pollution Control Act, the desalination of ocean 
water, uses for thermal discharge!, new developments in cooling systems, and 
the management of underground water resources. 

V34. -• 

' Gibson, U. and Singer ,' R. , Water Wells Manual, Berkeley, Calif.: Premier 
Press, 1969. - * * 
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This is *a ^'simplified, small wells how- to M manual. A good knowledge of 
English ts necessary. It is intended as a ' "basic introductory textbook" 
and to "provide instruction and guidance to field personnel engaged in the 
construction, maintenance arid operation of small diameter, relatively shallow 
wells used primarily for individual apd small community water supplies." 
("Small" used here means up to 4" in diameter,) Topics include background 
information on water cydles, geologic formations, water quality, ground- 
water exploration, well design, weH-eonsnruction and maintenance, sanitation 
and wells, and a review of various types of pumping equipment and energy 
sources including a discussion of the advantages antf disadvantages of each. 
This hook would be useful for a cotanunity development worker who reads 
English well but has no formal training in water supply and/or well design. 
It is, however, oriented toward more technically minded people, even though 
it is described as "simplified." Nevertheless, it is useful as a background 
reference. 



H5. 

Goldbert, E. D. "Toward a global monitoring program for trans^ip^cs and 
other marine pollutants." In: (eds) Miller, M, W. and Stanraj 
Environmental Toxi6ity of Aquatic Radionuclides: Models ;and Mei 
Ann ARbor, Michigan: Anil Arbor Science Publishers, 1976. 

Four collectives of pollutants that threaten the marine environment have been 
identified as petroleum, artificial radioactive nuclides, heavy metals, and 
halogenated organic compounds. A global monitoring program based on the use 
of 2 sentinel organisms, mussels and barnacles, is proposed and described. 
The initial annual costs of collection and analyses should be $300,000 
for 100 samples taken from open*-ocean .wajters. 

Mb. . 

Gruefcier, N. and Shuval, H. I. "Evaluation of the health 'effects of nitrates 
in water." ~* n: Recent Advances in As s esstnenf of the Health Effects of Envi- 
ronprerhtfll FcfUution, International Symposium , Paris, France; World Health 
Organization, 1974. 

it 

The standard for nitrates in drinking water was established as 45 mg/I based 
on limited epidemiological and experimental evidence. We initiated a broad 
range of toxicological and epidemiological studies to provide a scientific 
basis for evaluating the health effects *of nitrates in drinking water. The 
two epidemiological studies to be reported upon here are part of this .project. 
One of the studies which was done among 408 healthy infants who consume ap- 
preciable amounts of tap water in powdered milk formula showed that those 
infants wh9 consume water with nitrate concentrations over 45 mg/1 exhibited 
significantly raised methemoglobin levels in their blood* The second epidemio- 
logical study was done under controlled conditions in a hospital to attempt 
to determine the threshold value of nitrates in waten which can cause a sig- 
nificant increase above "normal" methemoglobin levels ii\ infants. In this 
study with 115 infants we showed that nitrate levels in drinking water of about 
100 mg/1 can cause a significant increase in infants f ~metTTeia6 glob in levels. 
The possible health signlf ifcance of a slightly raised or subclinical methemo- 
globin level as found in the two studies is discussed in light of results from 
toxicological studies and general considerations in evaluating the risk of 
population exposure to chemicals ia the environment. 
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Harris, R. H. "Carcinogenic organic chemicals in drinking water " In^ 
(eds) Tourbier, ^. and Pierson Jr., R. W. Biological Control of Water* 

Pollution, pages 63^72, Philadelphia, Pennsylvania: University of 

Pennsylvania Press, 1976. 

The question of carcinogenicity is reviewed for petroleum and coaltar 
chemicals and products, aromatic amino and nitro compounds, and pesticides 
and soil sterilants. Epidemiological studies on cancer are related to " 
the identification of chemicals in potable waters. Known and potentially 
hazardous chemicals in the water supply are tabulated for selected American 
cities. With the growing recognition of the environmental causation of 
cancer, regulatory attention must be directed towards chemical carcinogens 
in drinking waters. ^Statistical studies suggest that cancer mortality rates 
are related to water quality in those communities deriving drinking water 
from polluted" sources.^ Dwindling research funds have resulted in the vir- 
tual halt of advances in the technology of organic contaminant Identification 
and removal. The continuation of this trend must result in the increased 
risk of cancer from polluted drinking water. 

138. 

Hattingh, W. H. J. and Nupen, E. M. "Health aspects of potable water supplies." 
Water S. A., vol. #2 (1): pages 33-^6 (197p). - 

A 10-year research, program to assess the chemical and mici^obVlogical quality * 
of potable water, including water reclaimed from purified sewagte effluents, 
is>resented. Eight different but related aspects of water quality were " 
studied. Results Obtained during the first 2 years of the investigation 
.show that the quality of all potable waters. tested to date was excellent, and 
that of .reclaimed water was the same, if not better, than potable water from 
surface sources. Th&se aspects needing further research are aldb indicated 
and center around a knowledge of the pollutants present in the water environ- 
ment. Pure chemical^and microbiological assays will have to be supported by 
bio-assaying techniquelTto- aa^s the long term effect of pollutants present 
in small concentrations. . y . 



1 39. , 

Hodge, H. C. and Smith, F. A. "Minerals: fluorine and dental caries." 
Advan Chero Ser . vol. #94: pages 93-115 (1970).' 

Source not referenced. ^ % 

*. - - 

HufT, E. S. "Careful ohlorination yields multiple savings." Water and ' ' 
Sewage Works , vol. #123 (7): jgag^s 42-43 C1976) . — ^ — '* 
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Increased emphasis on environmental protection has increased^ the ^practice 
of chlorinating effluents from waste-water treatment plants. However, 
the toxic effects of CI on certain aquatic drganisms and the energy impact 
Jit^its production should limit its use as a disinfectant by plant operators. 
Data from a small trickling filter 'plant which discharges to a stream with 
a seasonally variable flow are presented and indicate that reducing CI ^ 
residuals to I rag/ 1 would lower the in-stream concentrations during the ^ 
summer months to the lower end of the toxic concentrations. Also, 15%-20% ' 
of the electricity used by the plant could have been saved by not producing 
extra CI in the summer. 



141. ■ ■ • . \ • 

4" . 

Huisman, L. and Wood, W., Slow SandFiitratipn, Geneva: WHO, 1974. 

The slow sand filter is one of the best^means of treating a raw water supply 
where specialized chemical technology is not available. Far from being 
aa old-fashioned technology, the' authors fe'el that the slow sand method can 
be the cheapest, simplest and most efficient method of water treatment. 
Several Scales of design are discussed and illustrated, although knowledge 
of basifc engineering mathematics would be helpful. . The last part of the 
book discusses the use of sand filters for recftarging ground water, an im- 
portant consideration for arid areas. In areas of known biological con- 
tamination, however, the use of ohemical treatment (chlorine or preferably* 
ic^dine) along with sand filtration would provide a very safe water supply/ 
Slow sand filtration methods arfe also very simplp to operate: "Provided that 
a plant has been well, designed and constructed there is little that can go 
wrong as long as the simple routine of operation is carried out, 11 A very 
valuable bdok for those involved with planning water supplies for small to * 
'medium size conanunities . t 



142. . • , . ' 

I -Cheng Ch f i and Slaekwell, R. *Q. , American Journal of Epidemiolo g y , Vo. #88: 

pages 7-24 (1968). ' ~~ ^ I7> \ * 

Source not referenced. * * m \ 
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Jahn, S. A. A. ^'Sudanese rat-ive ftethods foi^the purification" of Nile water 
during the flood season. " ih: (?ds) * Tourbier , J. and Pienson Jr., R. W. t 
Biolo gical Control of Vater ggl^jtrtjon, pages, 9.5-106, Philadelphia, Pennsyl- 
vania : University o£» Pennsylvania* Press , 197^. 

The Nile during its flood period contains very high (^7,000 mg/ 10 concentra- 
tions of suspended, solids whi£h may Squire* 2Qd to settle completely. .Sine 
the Nile supplies some or all of the water f for many localities, clarification 
methods that caq be carried out under primitive conditions' assume great imppr 
tance. A type of clay x soil found iri certain- sites along the rivfcr ^is^sed by 
the natives floecfdlant. 15iis was characterized as consisting mainly of 

i 



^tMttm^-^V^if^-'^^j^^ plant .Materials, usually pulverized seed ■ 
matter, are also Used as clarifying agents. The Identity, distribution, 
effectiveness, and mode of action of these substances are surveyed. 

144. 

Klndel, Ersal. A Hydraulic Ram for Village Use . Volunteers in Technical 
Assistance, 1975. 

This manual consists of working instructions and drawings on how to- construct 
a small, simple hydraulic ram from commercially available water pipe fittings. " 
The ram described has a supply head of 6.5 meters, a delivery head of 14 meters; 
with a delivery of 7 liters /minute. It is thus^only used. for small water 
supplies. ~ Although less detailed and thorough than the Popular~?Mechanics arti- 
cle, this in format ion ( is more adapted to village resources. The operating prin- 
ciple is simpler than the Popular Mechanics designs, but both should work 
equally well. If possible, it would be helpful to look at more* than' one- of 
the designs listed here (ITpG, Popular Mechanics and VITA) before building a ram. 

,145. ■ •• . *: ' • • 

* ■ ■ ' Jt 

Kneese, A.K. and Bovw, B.T. Managing Water Quality: Economics, Technology . 
Institutions , Baltimore, Md. : Johns Hopkins , 1968* ~ 

Source not referenced. 1 * 

146. V f 

Lambo, T.A. ff The protection and improvemgnt of the world's drinking wat^r 
quality. " In: (eds) Tourbiej^ J r and Eierson Jr.„ R.W, Biological Control 
of Water Fpllutj^ Phiiadelphia f Pennsylvania: University of 

Penusyl>jania Pt%0s ; 1 976 ; i V ~ c 4 



The biological; Kaiqids ofpbor quality drinking water are dramatized 4 by re- 
^cetit outbreaks of typhoid fever. A wide range of . chemical hazards includes 
nitrates, As, Pb, Cd; Hg and Hg compounds, DDT, aldrin, and a host of indus- 
trial contaminants. The most spectacular manifestations of the latter were 
thfe Cd and methyl mercury poisoning episodes in Japan. The total demand for 
water is estimated to double every 20 years, attd in some countries every 10 
years. A scientific approach to water quality control is liteeded that will 
exclude both unnecessary scares and a false sense "iof secuti ty , ^nd which has 
the maximum cost-benefit ratio. Some industrial wastes are so difficult of 
so expen^v^ tOr;r«^ove that the only feasible ^solution may be legislative 
restriction.' fhe incre^rf^nr^cofe^-df energy will necessitate, increased reli#^i;^ 
on biological treatment presses; The role of WHO in water quality tsxanag^' 
taent is reviewed. ■* \ \ 9 ^^' s yr'Y\'^^\ 

147. • .. * • y > 

Lawand, T.A. , Simple Solar Still for the Frpduc^ion. pf bistdjiS' Water, 
Technical Report 117, TRACE, 1965 (revised 1967) ; t V .\^V 9. k:? 

This unit was "designed primarily for use ih. service, stations with tfie object 




of providing distilled water v|or •automobi'lp batteries.", Distilled water is 
very necessary for- battery maintenance, especially in arid regions. ; This 
still will produce an average ^f 3 liters per dav^Clean fresb/water (can 
be collected on roof during rainy -season) is addea^o the still each day- 
distilled wata$r. is drained off, lasers npst be careful with the storage of 
the distilled water to avoid con%aiinat ion. • . 



148. •«■•'_ ',' . • i . 

Lawand, T»A. and Alward, R. , Plana^for. a. glass and Concrete Solar Still ; 
Technical Report No. T58 . BRACE, 1972 ^ ~7 ~ . ~ 

; ':■ \ ' ' > ^ . 

This report contains a series of plana and specifications for a solar distil- 
lation plant designed by the Brace Research Institute for a site in Haiti. 
The average output is 200 gallons of distilled water per day. The units are 
simply built and, apart from plumbing, are composed of four components, £on- • 
crete curbs, a butyl rubber basin liner, glade panes for the transparent cover 
and a silicone glass sealant. . This system is ^actually a series of solar 
stills connected together. 

149. 
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• . 'I > . . 
Levine, R. J. , Khan, M.R. , D»Souza r S., and * Hal in, DiR/ "Failure ""wf sanitary 
wells to protect against cholera and other' diarrheas in 88^1^80^' lancet 
2 ( 7976): 86-^9 (1976). , "V! • . " 

Within an* area of Bangladesh in which the incidence of cholera waX high, use 
of sanitary pipe wells did not protect against cholera or related non-cholera 
diarrheas because well users also used contaminated water sources regularly 
enough to maintain high 'infection rates. "Protection was found to correlate 
.with education .and wealthy This paper points out that technology without; 
education may not be effective in the control of enteric wat'*rborne diseases. 

150. 

Logan, J.A., The quantitative relationships between comafunity water supplies 
arid economic 4evelopment. International Review pf Tropical Medicine . 2': 27- 
40 (1968) .** . ,, 

The author stresses the different economic aspects of water supply and the 
corttribution of water to general socio-economic development — -agricultural 
development, the establishment of industries usicfg Water or producing hydrau- 
lic equipment, and health improvement. It Is difficult to assess the role of 
water supply in .development from the health angle, since knowledge of the 
part played by water in the improvement of health is unsatisfactory* The 
author mentions, howeVer, calculations already made concerning th^ economic 
effectiveness of water supply (number of deaths and diseases avoided, savings 
made by health services), \ 



Lyon, W. A. "Comments on the history and economics of micropollutahts in drink- 
ing water. * In: (ede) Tourbier* J. and Pierson Jr. , R.tf. Biological Control 
of Water Pollution t pages 91-93; Philadelphia, Pennsylvania: University of 
Pennsylvania Press, 1976. * , v 

* • • 

there have been many expressions of concern jgy^r .micropollutants in the past K. 
25 years, but only during the past year has sefcfoils public attention been 
directed to the issue. The Federal Drinking Water Act provides $7.5 million 
for fiscal year 1975 for the state? in dealing with this problem. An esti- 
mated $36.8 million is needed for dealing with all the ftems of the act. 
During a recent odoi* and taste* episode, the West Penn Water Company of Pittsburgh, 
Pennsylvania, agreed to provide activated carbon treatment of the* water. The 
approximate cost would be $2. 50 /yr/ customer for this system serving lh million 
customers. The cost of this extra .treatment step for systems with 40,000, 
1,30.0, and 500 customers would be $12, $90, and $300/yr/customer, respectively. 4 
When it is considered that nearly h of Pennsylvania's 1,300 public water sup- 
plies serve BOO customers, the great importance of scale factors fot water, 
treatment becomes apparent. The relationship between cardiovascular disease 
mortality' and drinking-water hardness is another item of grave implication. 

S ■ m : 
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. / , ? ' 

Maj urader , N. "Piped' water supply for rural communities ; an experiment in a 

South Pacific island." Indian Journal of Public Health , Vol. 11(3) ; 133-137, 
(1967). " . . 

Protected water supply for rural communities have presented a' difficult prob- 
lem to health workers all over the world. Need* of adequate Quantity of pro- 
tected water to epch individual in a community does not require any justifica- 
tion. Location of a suitable source, collection, Conditioning and distribution 
of the water to the people are the usual problems to be solved by the water 
engineer. Advantages and disadvantages of a piped water supply are discussed. 
A case study of a piped water supply on the island of Tongatapu, Kingdom of 
Tonga, is presented. The author states that the single most important factor/ 
besides the technical aspects, influencing the success of a rural sanitation 
project is cultural acceptance. . 

* . 

153. * 

4 4 

Hasironi, R. , Koirtyohann, S.R. , and Pierce, J.O., Calcium consent of river * 
water, trace element concent tat ions in toenails, and blood pressure in vil- 
lage population^ in New Guinea* Science of the Total Environment » Vol.. #6 
# (1): page 41 (1976). ' 

Several studies of industrialized population groups have revealed an inverse 
relationship between hardness of drinking water and certain cardiovascular 
disease parameters, e.g., death rates, blood pressure, blood cholesterol, ' * 
etc, This paper was designed to test this inverq^ relationship in a'^rlml^ 
tive" non~ industrialized population and it was found that the relationship 
did still hold. 
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McCluye, P.J • Water Fluorida^loh, ujs. Apartment of Health, Education and 
Welfare. National Institute ofltealtL WO. «iucation and 

Cited in WHO,, 1972, Health Hazards d^: the- H, mfl » Environment . 
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^^S'p^' M * lolo S 1 Sal alternative # ;iater pollution." In: (eds) Tourbier, 

FhiSLES! p r, %i W * * ±ol o * icai Cohtrol cof Watet Pollutigj, , pages 7-?«, * 
Philadelphia, Pa. : University of Pennsylvania/ Press, 1976 

'•• ' •;■ • " ,' 

TkI* 11 ^ Pb *° 80phy of *^er ! management . s.eems to assume an in- 
alienable right:, either as individuals or as makers or\a municipalitr to 

tech^oC: nel8 ? bor ;? rfMlSly. ««Btr/in rte nan* of £dern 

technology unashamedly dumps all man||t' of pastes into the nearest available 

ZESgZi 22?* ****** »■ national governme^niso L , . 

h!!i?i ! f * pr ° grams wwii^-the igrossest insults to the nation's 
IZlltlt Wl l b > 08 r The ^^^•eng'^eer initiating the. resulting mess 
dfatS wiS CI w! ^rgan^^tti ! treatmkt and gases them al^ 
™S J' We mU8t ^cognize that., aeari,.potab5e 'water is a by-product 
tit ^turelor Si f ^ the. .« 8 tab W 8h»ent of an Idmi*istra- 

We the planning, management . and regulation of, water resources. 

We must recognize that wastes, for" us Ire nutrients foiT microorganisms and 
learn to depend ultimately upon these Matures for our water pWf^tJon 
The future of water treatment must be Moiogieally and lUoLg^Sy orSited. 




A water pollutant's volatility,- aqueous- solubility, and absorptive tendency 

int^hffh^f^ th / % l£ , WlU *»to- th^.aS o^tnTsS^ 

^ I 4a!< e Chen ^al transfoniatign by which this happens are either hydrolytic 

wLh X of t i 1 T , , Mr "/ ££ J5 te f by •** and inciuda direct Ration 

f ^Uuian^ I °^tT^ P hotooxlda tion, Vo* .photosensitized oxidation! 

i?J ! fusceptibility to thepe processed are important in determining * 
ator^dS T e '7? fl f d ob «^«ions that caf ^e correlated with labor? 

i£va* J? La V*4 6 ? t0 deffionstrat e the relative^mportance of the individual 
physical and chemical properties involved. 



457. . • • 

F^r^ d ; S.I and Morrison, S.M. , Water' quality i n Kiambu District, Kenya. 
East Afric an Medical Journal S2 a\ f-tajs.) . * y 

• \ ■ . ■ ■ ■ • ' . 

This paper describes examinations of 3 springs,' 4 boreholes, 24 open. dug wells 

ZL of SSi D1 ! tric J' Ken * a — potability. Comparisons are 

made of total conforms, faecal conforms and Clostridium perfringens as 
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Mndices of* pollution. It was determined that the faecal coliform test using 
^he membrane filter technique was the best indication of contamination. 

V . . .: k ' ■ 

Pefry Jr., H. Mitchell, and Perry* Elizabeth F. "p|8sible relationships be- 
tween the physical environment) and human hypertensions 1 cadmium and "hard . 
water." Preventive Medicine . Vol. 3(3) i 344-352 (1974)1 

There is no proven relationship between the physical environment arid tne patho- 
genesis of essential hypertension. There are, however, marked and unexplained 
variations in >death rates from cardiovascular disease in The- United States. 
Potable vat era an environmental Influence to which all persons arei exposed, 
also s varies' considerably in its hardness and this hardness is inversely cor- 
related with cardiovascular death' rates. Experimentally, chroni^, feeding of 
cadmium, and perhaps mercury to rapes in trace quantities can cause a mild to . 
marked elevation of blood pressure which has been associated with increased 
mortality. This metal-induced hypertension in animals resembles • e«sent ial ' 
hypertension J.n man in that there are no other evidences of metal exposure, * 
and it raises the possibility that some clinical hypertension might be related ' 
to lnapparent metal exposure which in turn might be a function, 6f water* hard- 
ness'. * . " 



159. i , 

• - - 

Plneo, C.S. and Subrabmanyam, D#V. 9 Community Water Supply and Excreta Disposal 
Situation in the Developing Countries . Geneva : WHO , 1975 . 

This paper revaliates past water supply and excrpta disposal programs and des- 
cribes the 1970 WHO Global Survey. The iron tent of the community water supply 
survey is elaborated. The following are included; populations supplied with- 
water; water quality control; planning, construction and exWnsion of wjater 
supply*; maintenance and operation,; reporting; external assistance; unit data 
on consumption, cost, etc.; long-term program goals ;, training jsreeearch and 
development; and constraints to progress. Methods of data collection are des- 
cribed. The results of the survey reflect coverage of sanitary services in- 
ternationally, health aspects, relationship to economic status, manpower needs, 
^criteria for providing community water supplies, constraints «to progress and 
the interdependence of constraints. Factors contributing to successful pro- 
grams such as community participation, simple technology and standardization, 
government support and economics and financing are discussed. Targets and 
prospects for the future are proposed. p * < 

160. 

.... , T 

Held, George K. ff and Wood, Richard D. Ecology of Inland Waters and Estuaries .- 
New York: D. Van Nostrand Company, 1976.* 

This book discusses the major principles of aquatic ecology. The four sec- 
tions describe, respectively: the history of aquatic ecology and the nature 
of water; the development and major parameters /of basins and channels; the 
physicocheiaical variables of natural waters; and this biotic principles (and.~ 




-the pldnt anB animal communities) that make up the livji/sybstance of real, 
ecosystems. Key ecological concepts, such as trophic, structure, biogeo chemical 
cycles,, limiting factors, succession, productivity, andenergetics are pre- 
sented within the above sections. This text is most useful in introducing r 
concepts of aquatic ecology to the student. It does provide an understanding 
of the aquatic system and the interrelationships within it. ' . * 

1 . • , . ' . V.v ' * ' 

161. * . • ' 

Rosenfield, Patricia L. , Emrey, Robert C. and Anderson, Martha. Rural Water 
Supply and Sanitation in Developin g Countries . Washington: Office of Health, 
A.I.D., 1976. 

The concensus of international specialists is that deficiencies in the water- 
to-waste cycle must- now. be attacked forcefully in lesser developed countries' 
. because of the close relationship between sanitation and many health, nutrition, 
and other social problems. Among the numerous environmental problems bearing" 
on human health we have chosen to concentrate/ here oh rural water Supply and 
excreta disposal Systems. * Existing sanitation technologies and. construction 
techniques/are considered adequate to provide reliable water to people in most 
parts 'of the developing world. The heed now is for a concerted effort by 
national and international agencies to improve theae crucial rural services. 
This publication is useful only .as a description of the sanitation problem 
existing in most rural communities of the developing world. 

162. ' * ' 

Sp angler, C. , Hand Pumps for Vill age Wells . Volunteers in Technical Assistance, 

-1975.! r 

I * * / 

This publication review^ the principles of operation of pistoj/ and diaphragm 

hand pumps used in many parts of ; the'world. Deep and shallow well types are 
included. There are clear drawings of the various types that show the gen- 
eral features and method <jf operation. Although detailed designs are not 
given, the design principles are simple and clear. Materials such as metal 
castings and PVC pipe are recommended,, but simpler, locally available materials V 
such. as wood could be used. Adaptation to fit local conditions will be neces- 
sary. 

* ■ 

163. ' - 

Taylor, N. "Medical aspects of nitrate in drinking water.** Water Treatment 
Exam 24 (3) : 194-205 (1975). ' ' ~ 

The hazards of excessive quantities of nitrate in drinking water are discussed 
with regard to the incidence of well water cyanosis occurring among bqttle 
fed infants under 3 months of age from areas where well water high in nitrate 
is used to make up the babies* feeds. Information is presented on the diag- 
nosis of this illness, its rate of incidence', and preventive measures . through 
retrospective epidemiology, hypothetical toxicology and prospective .epide- 
miology. The incidence of well water cyanosis in the UK is discussed, and 
details arc given on the U.S. Public Health Service Drinking Water Standards 
and the WHO International Drinking Water Standards recommendations that the. 
nitrate level of watec consumed by infants should not exceed 45 mg/1. 
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Toth. K. ,' Optimum ana tolerated intake of flourine. Acta Medi ea Academlae 
Sclent ta mm Hunearlcae , Vol. #32 (1-2): page 1 (1975). 

i ■ 

Optimum and tolerated intake of flpurine has been studied on the basis of body 
weight, caloric and fluid requirements of subjects belonging to different age 
groups. The main F source is drinking water which normally contains 1 mg F/liter. 
The optimum per Kg of body weight is 0.045 mg in infants and decreases with, 
age. The tolerated and chronic tolerated levels have^ been estimated for dif- 
ferent age groups* 

* 

165. 

Tourbier, J. and Pierscn Jr., R.W. (eds) Biological Control of Water jjftllutlon. 
Philadelphia, Pa.: University of Pennsylvania Press, page 340,* 1976. <r \ * 

Thirty-nine papers arc presented covering the rationale for biological treat- 
ment) limnology, potable water quality,' biological methods for wastewater, 
aquifer recharge, and waste treatment alternatives. Specific topics include 
water quality legislation, carcinogens in wafer supplies, macrophytes and\ 
water purification, aquatic ecosystems, and' the land application of wastewater- 
Other subjects a^e aquieulture and wastewater treatment, oxidation ditches, 
numerical models for groundwater management, EPA policies and wastewater al- 
ternatives, and water pollution control in the developing Countries. 



. In: 

Pierson Jr. » !R/fc. Biological Contror^f Water Pollu- 
Hta^p®?, Pennsylvania: University of Pennsylvania 



166. . . . 

Trieff, N.M. ,'Hinton, R. , , Stanton, G.Jri Songe*, J.G., and Grajcer, 
"Sewage treatment by controlled ^eutropjiicat ion using algae and^Artemia^ In: 
(eds) Tourbier, *J. and ~ ~ " ~* — 

t*bn, pages 231-239, Phi] 
Press , 1976. i *W 

In this approach algde *f ix/the organic and mineral components of the sewage 
by a photostatic process* and the , shrimp graze on the algae, keeping 
' them at an optimum level of long-phase growth that does not exceed the nutrient 
level present ini the.seWage. The combination of algae and shrimp reduced the 
suspended solids frW 120\O to 20.0 mg/1, the BOD5 from 3^8 to 23 tag/1, and 
phosphate" .(PO^) from 20,0 to 10 tag/1. A 2nd treatment of the. processed 
effluent with al^ae further reducfed the suspended solids, BOD5 and P04 _i to 
3.5, 4.5 and A. 8 mg/1, respectively. An inactivation' of pplio virus is 
observed for both the salt water and the algae; a total inactivation of 
99.95% is extrapolated for all components of the system. Further study of 
the brine shrimp will be required with r.es,pecfe to virus transmission, para- 
sites, metals, and toxic organlcs before their use as food can be considered 
safe*. 

. • ' • 

■167. 

I* * * 

Turneaure, F.E. , and Russell, H.t. Public -Water Supplies, New York: Wiley, 1950 



Source not referenced. 
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' 2S£2?i»^; jjfff Elene0tS in gu ^ >* d ^aal Sutrttigg , New Writ : 
Source not referenced. • . . 
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co^«; y f COWnmlC8,:i<m "Wdlng present status of arsenic ' 

This communication provides that' current researchers on the health effects of 
arsenic exposure are In controversy. Previous assumptions as to the mechan- 
isms of arsenic, toxicity are being questioned. The relationship of arsenic 
and cancer is being reevaluated. — *^ 
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£S":,!f BUn ? G * ^ d l&^kd'"' ***** Sunnlv fo r Rural Areas and Small 
Communities . Geneva: WHO, 1959. * — 1 — 

The development of a water supply program is discussed in terms of health sig- 
nificance, objectives, the role of the central government and health aomlnis: 
tration, community participation, and the. role of the sanitary engineer. The 
basic considerations in planning such as personnel^* training, finance, water 
supply policy, design, and water quality are presented, the installation of' 
various types of water supply systems are described in some detail for ground 
water, pumps, surface water, treatment under rural condition!, and distribution 
and use. Management of water sVppiy systems is addressed,, stressing personnel 
and training, administration, arid finance, operation and maintenance, and long- 
term planning. This text may be useful for rural communities of developing 
countries, especially the installation methods. * 

171. ' ' ' • . 

" Mtt » S !» jft&sse Chain and Washer Pumps. Intermediate Technology Development 

• \ ■' * . ' 

This publication contains 21 versions of tte chained washer water lifting 
device, displayed at the lSSS^Peking Agricultural Exhibition, inJChlna. Each ' 

EJlJjIt t J? 1 ? UmP " SB deel « ned ^ by separate wnj^s^/using local » 

materials, skills and tools. A description of each pump with performance S 
figures was: written up in the simple information sheets that have been lit- " 
erally translated for this publication. The drawings presented are on the , - 
Information sheets, and have been copied to allow anyone with a basic under- 
standing of mechanics to build one of the devices, construction details are 
not included in this publication. Each pump design listed has information on. 
the rate of pumping and a summary of the construction method and materials. 
The introduction described the principles of operation of chain and washer )' 
pumps,, components of the pumps, design factors, and power sources available 
tor water pumping (human, animal, w^ad, solar, and electric). The appendix 
includes 5 more pump designs, from India, France and Britain; Y ^ 
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Watt, S.B 0 
sent Group, 




A Hani 
1974. 



We have written this manual primarily to 
' sign and construct a simple ram pump £ro; 
choose a suitable sj.te £pr the ram, how to 
sort of maintenance the pump will need dur 
to write the manual in nontechnical 
with little or no technical training; this 
/PaTt II, we describe in greater detail the range 
and the different materials that have been used tc? 



language 



de- 



ck the Hydraulic \tam Pump , Intermediate Technology ttep«f& 

™ : V ' - r ■ 

\field workers how they cffl 
pmmarcial pipe fittings, how to 
stal^ and adjust^ the rap,: and the 
rking/life. Me hs*ve tried 
^an be used by people 
t ion Snakes up Part K. In 
operation of ram pumps, 
them. Thife part of 



infol 



the manual .will be )>f interest to those who have 
gineering materials and simple mathematics, as it 
necessary to design a 'ram. 



cPfitaic understanding of 'Sen- 
exp reins the calculations 



If placed where this ram can be used, it has many -advantages over 'otfier pumps 
powered by hand, animal, wind or motors, despite the fact that a lot of Vater 
passes through it without being pumped v (a) it does not need an additional • 
power source and there are no running costs; (b) it has only two moving parts, 
and these are very simple and cheap to maintain; (c) it works efficiently over 
a wide range of flows, provided it Is tune correctly; (d) it cqn be made using v 
simple workshop equipment. _ 

Bagbdo Piping; An Experiioeht in Mezan-Teferi, Ethiop ia <A.T. Unit Report #5) , 
Appropriate Techno Logy Unit, Christian Relief and Development Association, 
>ddls Ababa, Ethiopia. ' \ "\. V , 

This is a^ very good overview qf the necessary conditions for the uW* of bamboo 
piping. Much of the information has been reprinted from the VITA Village 
Technology Handbook section on bamboo water pipes ^ but the additional material 
here and the case gjtudy information make this a valuable addition to that 
^section. ' - M ■ \ 



The authors did not have .much success yith a circular punch tool for knocffctng 
out ttie inn t e r * d i vidfing walls of the bamboo. They developed a simple drillJ 
bit which can be easily made ^by a blacksmith (drawings and photos of this/ 
are provided)* With t;hjs tool 3 .worker 6 could easily bore put twelve 7-meter 
bamboo poles in one hour. The experimenters also developed a unique joint sea] 
ing system In, which* soaked cowhide is wrapped around the joint twice and/sealed 
tight with two pieces of galvanised wire. The authors note that' bamboo/piping 
can be expected to serve for 3*4 years, and that* the pipes can carry water 
for* irrigation as well as for domestic human use. 
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How to Make a Solar Still (plastic covered) % Brace Research Institute^, 1965 
(revised: 1973). ^ , 

This leaflet permits the user to make a relatively inexpensive solar: still 
rily out of plastic sheets and bricks. It is not what might be 
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recommended for a Jong-term installation. However, this plastic covered unit 
can certainly be adequately used tor temporary installation. It has the advan- 
tage of being\suitab& for units producing anywhere from 1 gallon to 1,000 gal- 
lons per day and will operate for long periods in isolated locations without 
attention. No auxiliary power source is needed, other than means for deeding 
water into the unit. 12. square feet of solar still area are needed to produce " 

!£\f?i ™ °c Water ^ ally '^ A 400 8 « ua * e -f°<* still, in the West Indies cost ' 
US SZ28.00 for materials. To really use this leaflet well,' one would have to 
improvise, considerably. The size they Chose Is 100 feet long, with a concrete 
base—hardly a temporary enterprise— yet the plastic sheeting will last only' 
6 months to 2' years even though it represents 1/2 the cost of the materials. 
The task of replacing it is. easy. These instructions are thorough. ' 
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International Standar ds .for Drinking Water . Geneva^ WHO. 1971. (3rd edition) 

This most recent edition of the World' Health 'Organization drinking water stand-' 
ards discusses survei^ance, the examination of water, and sampling. The types 
of examination include bacteriological, virological, biological, radiological, 
and. physical and chemical. Standards for bacterial and chemical -quality are 
provided. Sampling techniques for .the above types of examination are described 
with respect to frequency and collection, transport- and storage of samples. 
The techniques and recommended levels presented in this publication may be 
used as guidelines for establishing* water quality. 
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International Standing Committee on Water Qualify and Treatment. "Nitrates In 
water supplies." Aqua Quarte rly Bulletin of the International Water Supply 
Association . Vol. f j7 pages 5-25 (1974) . I ~ 

The Committee presents a comprehensive review of nitrates in water supplies, ? 
their relationship to methaemoglobinaemia, and, as a result of the formation 
of nitrosamines, their possible association' with cancer. The importance of the 
problem in various .parts of the world is estimated and recommended limits for 
nitrates in potable water supplies are discussed. There is a bibliography of 
67 references. . , 

* ' ' ' — 

177. . ' , ' * fc ' 

<* ■ 

The Jensen Hand Pump, (A.T. Unit Report 06), Appropriate Technology Unit, 
Christian Relief and Development Association, Addis Ababa, Ethiopia. 

This report introduces a remarkable, easily built hand pump being tested at 
the National University of Ethiopia. It consists of a* length of pine with a 
foot valve, but no inner moving piston. The upper end of the pipe £angs on a 
spring, and has a handle attached. As the pipe is pushed, up and ddwn the 1 
water comes out the top. The pump is self-priming and high lifts are theo- 
retically possible. Construction is simple, requiring' onlyTaVic plumbing 
and sheet metal work'. "A simple foot valve Spearing to give satisfactory 
service is a rubber disc (minimum of- 2mm thick) seated against a steel plate 
in which 5-10 mm diamete^ holes have been drilled." This foot valve is 



easily locally made. In a test, a 4-inch diameter pipe\|jump operated by orte 
man at a lift of 6.4 peters and 75 strokes a minute had an output of 245 liters/ 
minute. Untfer roughly the same conditions, a 2-inch diameter pipe pimp with 
a .commercial foot valve could only lift 45 liters/minute (demonstrating that 
the home-built, valve is better adapted to the design) . A good description *of 
the pump, but no drawings are included* 

178. , * y 

Manual of Information— Rife Hydraulic Ram . Mi'lburn, N.J., Rife Hydraulic * 
Engine Manufacturing Co. » 1975. ■ - 

This pamphlc- covers the information you need to ^install a ram; where to place 
it, how to estimate the water output , how to measure the flow, choosing the 
size for the drive and delivery pipes. Describes the operation, of a ram, but 
does not describe a ram design. , The information is aimed directly for use I 
with rams manufactured by Rife, not arty ram. so this booklet's- usefulness is 
limited. It does, however,* provide an introduction to the subject of hydraulic 
tarns. * v 

« . . . 

179. " * - .. « . 

Shinyanga Lift Pump , Geneva: World Council df Churches, "1973. 

This is an easy to construct hand pump, used in villages in Tanzania. Made 
of 2-inch water pipe, with minor plumbing fittings. A length of 1/2-inch 
rod with a steel ring is the piston. A 1 1/8-inch steel ball and plastic 
ring make up the foot valve. \ k 

180. ' - * 

Solar Distillation as a Means of Meeting Small Scale Water Pemands , New York, 
N.Y.: United Nations, 1970. * 

An excellent manual on all sizes of solar distillation plants for providing 
fresh water in small communities. The purposes of the manual #re "to review 
the current status of solar distillation, outline the general situations where 
it may be the best solution to water supply problem^, provide a method for 
potential users to estimate performance and costs of current still , designs in 
thpir area, to note practical problems of solar still design and operation, 
and to recognize possible changes in solar distillation technology and eco- 
nomics which may a- feet the applicability of the process in the future. Very 
good information on the design of stills is included, requiring a knowledge 
of basic mathematics. There is a facte of detailed plans, but construction 
of stills using the ideas and drawings. in the book is possible* The major, 
requirements for a solar still are simply a basin of cement or other material 
to catch water, and a cleat % covering (glass or plastic). 



ilC^y^ 'y' H-"^.. school 

This report is an extensive survey of Jiuman waste disposal systems, ranRine- < 
from tfte $7.50 Chaing Mai (Thailand) squatting plate, to the $7,000 hightech 
Cycle-Let system. There are explanatory illustrations and text, which would 
enable the reader to construct the simpler systems on his 'own.. 66 waste, dis- 
posal systems from H countries are covered. Systems are divided into the fol- 
lowing categories: infiltration (absorption and dispersion of. excreta in the ' 
and groundwater, as in pit latrines or aqua privies) ; manual or mechanical 

. SSfTt 9 Va VT Unit8> 0r ****** P*P e networks); destruction- (incin- 

erating toilets); and decomposition (where microbiological actions-destroys 

?n^^%rfs Cr f,f! S fertlll2er ' aa to cora P° st P^vies or metha/e digesters). 
Included is the Vietnamese composting privy— an effective device with wide- 
, spread applications. # . , 

*, > 

182. - 

Surveillance of Drinking Water Q^alfty. Monograph Series No. 63, Geneva: WHO. 

f ' 

A comprehensive^ discussion of water quality surveillance including organiza- 
tions and admlni8tration| laws, regulations and standards; personnel, the per- 
formance of a sanitary survey, basic tests involved in water sampling and 
methods of sampling, corrective actions that may be necessary, and' survell- 
lance techniqu^^dr certain, special systems. This publication provides use- \ 
tux, informatio^a-water quality that may be applicable to any country. This M 
information relates to technical methods and does not provide cost/benefit 
evaluations. 

183. 

"Viruses in drinking water", European Standards' for Drinking Water o 28 
Geneva: WHO, I97O. — 6 7 ' v ' . » 

None of the accepted sewage treatment methods yields virus-free effluenti; but 
a number of different investigations have found activated' sludge treatment to 
be superior to trickling filters. Viruses -can be isolated from raw water 
and from springs. Enteroviruses,- reoviruses, and adenoviruses have been 'found 
in water. Of these, enteroviruses are the most resistant to chlorination. 
It is considered s that if enteroviruses are absent from chlorinated water it - ' 
•can be assumed that the water is safe to drink. There must be some reserva- • 
tion about the virus, of infectious hepatitis, since it has not so far been 
isolated, but in view "of the morphology and resistance of enteroviruses it is J 
likely that if_ they have been inactivated, hepatitis virns^vill have been • - 
inactivated also. In a water in which there is free chlorine, viruses wiil " " 
generally be absent if coliform organisms are absent. However, in a water 
with a high concentration of organic mattes— in which chlorine would not re- 
main as free chlorine— absence of coliform organisms would not imply freedom 
from viruses. 
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"Water pollution control in developing countries.." WHO Technical Report Series 
No. 404. Geneva: WHO, 196S^_ 

■ ' * » 

This report provides a review of the water pollution situation in developing 
count ries*as of 1968*. Considered are such factors as resource availability, 
health aspects of water pollution control, planning rof resources , surveillance 
of water sources; water quality management, research! and training, and the 
problems involved with public support. 

\ 

185. • ' 

"Water pollution control.** WHO Technical Report Series No. 318. Genevan 
WHO, 1966. 

/ 

-This report discusses a variety of key issues related to* water pollution con- 
trol. These include: fl|he extent -and probably «grcwtfe of water pollution, 
classes of water, pollutants* effects, of pollution, methods of. treatment be- 
fore discharge into rivers, assessment of quality of effluents, and laws re- 
lated to pollution control J Recommendations for areas of future research are 
provided relating to a number of the above issues. 

186. « \ 

•: . ' .. . ■) ■ ■ 

Water Resourced Center. The Christina Basin; The Ppbtectlon of Water Resources 
As' A Basis for Planning in Developing Areas , Newaili , . Delaware ; Delaware* 
University, 1972. . — • 

Example o£ how features *of soil, topography and vegetation can be classified 
for use iri specifying measures needed to prevent damage to soil and water. De~ 
fipes effects of development and has identified erasures needed to prevent 
undesirable effects. . Determines costs and where' they should be assigned* Shows 
virtually an^r land can be developed without intolerable damage to soil and water 
when corrective measures are applied. 

187. ■ - ■ , ' 
S . ■ "* - 1 

Tfater Supplies for low-income communities in developing countries." Journal 
of Environmental Engineering Division, American Society of Civil. Engineers . 
Vol. 101, No. EE5, Proceedings Paper No. ^1608, p.^ 687-702, Oct. ? 1975. / 

In 1970, the WHO found that 86% of the rural population in developing countries 
Were without safe water. Presented is an analysis' of the potential^ impact of 
a water supply system in a poor tropical community. Considered "are techniques 
for quantification of this impact. Special attention ia paid to the water 
collection journey and to the anticipated improvements in community health. ' 
Useful approaches to Identify specific 4esign benefits are listed* pavings in 
time and energy expended in water collection and improvements to health are 
suggested as being realistic design benefits for moat 'situations . A class-. . 
fi eat ion etf water-related infections is analyzed. A comprehensive table,. ; * 
Showing the principal features of ttfese diseases, is included^ Improvements - 
to specific water-related Infections can be used as design belief its for water 



supply, schemes, k more rigorou& approach to improving the standards of water \ 
supply facilities in developing countries is needed. An analysis of water sup~ 
ply impacts, particularly cohcerntngS^ater collection^ and health, can facilitate 
superidr designs and more rational* resource allocation for water -»npply pro*- 
grams. '< * X, - • ^ - ' 



WASTEWATER AN Ef EXCKSff* DISPOSAL . # . ' ' 

188, , . , ■ 1 

Babbitt, Harold E. , Sewerage and Sewage Treatment , New York: .John "Wiley and 
Sons* Inc.," 1958. ► -x *;;;* 

This basic text on sewage disposal and treatment describes types of severs autd 
sewer systems and quantities of sewage. Also described >ar^ mechanical devices 
uped in all parts of the system^wi^Jv a comparison of diffetenc^?/ Maintenance 
of sewers* Is discussed and the specifics pf sewage treatment, characteristics 
of sewage, and the disposal of sewage. The various processes and procedures 
Involved in treatment are elaborated such as screening! sedimentation* chemical 
treatment ,. septic tanks and Irohoff tanks, sewage filtrat^ofr* in^i^itt^nt sand 
filters and other filters, activated sludge, sludge handling tod^isposal, % 
sludge digestion, drying and incineration, and also industrial waste difcposalV 
Hazards involved are discussed «and comparisons of alternative tnethods are ~ . 
presented whenever possible." This is a useful text pr^^d^ 
mat ion and basic concepts for the development of a seyftge tte$tmertt sy^t^in^ 



189. 



Bergj G. "Removal of tei ruses from sewage, , effluents, ^d ^afcers,^ Wforffi ', ' v 
Health Organization . Bulletin No. 49r paggp 451^40 (l974>> - ; " , ; 

Coagulation with. metal ions i& the most effective single treatment method Cor .* 
'removing viruses* from sewage and from; raw* waters 9 ^ccorditt^ltd. labor atpty* ^ ! * • 
studies. Limq is the best coagulant in the* rapidly. virta^ - 
flolyel^ctroiyt^G also can sediment viruses. -Rapid filtration th^ 
sand does ryot renfove viruses, but filtration of coagulated effluents dpes, W 
as the layeritafe floe itself absorbs viruses. Clays and C absorb viruses to a.V • 
some extent, but the process is not efficient * Ultimately, - d3L_aA«^i^^i^\ # \ v' . 
should produce "virus-free effluents, £<^r discharge iritp Waters "^wi^^jj^^'^a^r 
may co.me i£to contact. Effluents atsSi Wtfers containing ' :ia(0i:id&- caft- ^^> 4 ably-^ * - * 
be disinfected only by heat or by penetrating radiation; ; /Waters, discharged* A 
into streams should not be dislnfect^fwith anything 4:frat 

aquatic life unless the toxic products can be neutralized^ Drinking ^ '^'^ 
should carry a disinfecting residue. \ .' • * 




190. 



Brodie, H.L. Bead Kennedy J~T. "Land disposal of livestoctf-y^ste. Agricultural 
Engineering Release , No. 54, Environmental Series 5,, Cooperative, B3f£iehs ion - 
Service, University of Md., College ParH. 1972. \: . ,j " ' 

The production and waste management practices 4wed by far^rfJf&ter^iSe the ^ - 



extent of water pollution caused^by^heir animal production units.* Land spread- 
ing of Animal wasts is claimed tp be a very effective method of preventing 
water .pollution because of the natural treatment process in the soil. Several 
me^ins of applying thp principle of- intercepting and cgntrolling surface and 
subsurface .waters are listed. . Watersheds are a£feift;ed a great deal more by 
natural pollut'ants than by animal wastes *wbich are -properly spread on l^and 
where erosion is controlled. Crop rotation, strip bropping, pasture improve- * 
ment and the growing of crops for protective cover ar&, the post cpmmon' erosion 
control prdcedpraa. A list of steps to take in the preyefit Ion 'of dilution 
from land disposal. of animal^ wastes , is given. Alternative me^thc^is of land* 
application during the fall are provided. If animal production units ate pr6- 
perl- located and managed ; groundwater problems are minimized. 

'*,'.. » - ■* ^ * 

• '* ' v . & * " ' ' - ' " • - 

inn • ■ > - . 

t . ' 

Buras, R. , "Concentration of enteric viruses in wastewater and effluent: a 
two year survey," Water" Researdh. Vol. #10(4): page 295 (1976) 

A two-yfear survey has been carried out on the wastewater and effluent of the 
Haifa treatment ^lant in order to-gather information on the concentration and 
composition of enteric Virus populations* Results showed: (1) enteric viruses 
were present year round in. both wastewater and effluent; (2) their numbers 
flu&tttat&, being lower in, winter; (5) highest numbers recorded between April* 4 * 
and September. This paper suggests that traditional methods of wastewater 
•treatment dq not destroy the enteric viruses present in sewage. 

192. : . • - ' ' . ■ • 

Carpenter, ^R.L. , Coleman, M>S. and Jarman, R. "Aquaculture as an alternative. 
w'a$tewat£rtjreatment system." In: £eds) Tourbier, J. and Plerson Jr., R.W. 
Biological uonttol of Water Pollution , pages 215-224, Philadelphia, Pennsylvania 
University of Pennsylvania Press, 1976. - 

Conventional Wastewater treatment systems are biological to the algae removal; 
point. An experimental system is described in which algae removal is effected , 
(sic) by a further biological phase involving fish. The study covered a 6- 
cell lagooft sys\em totaling 15.8 ha. -Afrout 1 m§4 of raw* {jtomestic« waste re- 
ceived conventional aeration in 'the first 2 c^lls> The remaining cells wete 
stocked with chanhel catfish, golden shiners, fathead minnows, and Tilspia 
nilptica. A summer-long test produced the following initial and final. mean 
weekly values, in mg/1: BOD5, 184 and 6; Suspended solids-, 197 and* 12; total 
N, 18.94 and 2.74; and totaL P, 9^01 and 2.11. /Fecal coll forms were? reduced 
from 3.05 x 10" 6 /100 ml to 20/100 ml. (sic) The estimated fish increases in 
blomass included 4 to 163 lb. for golden shiners. No food other than sewage- 
derived nutriente was provided for the fish, fistimated total cost for the 
system is $0.15/1,000 gal % _ . 



193/ 

Carupo, P., Belphino, L. and Krigman,*A. . Water and Wastewater Equipment vMgmgi f 
facgtirers Associations. Fourth Annual Industrial Pollution Conference . MgLgaft . 
Va. : Water and Wastewater Equipment Manufacturers Association, ^i976.x . ,'•« V 



Sixty-three papers are 'presented on vaVious phases of pollution ga^t^oi, * 
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Equipment or methods covered include synthetic liners for ponds, analytical 
instruments, activated carbon, UV treatment of wastes, ion exchange, spray 
disposal, chlorine dioxide oxidation, hyperfiltration, and spray cooling. 
Waste treatment is considered in relation to steel mills, meat processing, 
the chemical industry, fertilizer plants! textiles, add synthetic rubber pro- 
duction. Specific pollution problems addressed' iuclude oil spill cleanup, ' 
odor and corrosion control, Ag recove^aaanoniM r^noval, the monitoring of 
' C1 2 *t the part/billion level, and the separation of metals from complexed 
cyanide wastes. * 

194. • • ■ .;• - ;■ - 

• ^ Chung, T.W., Culture and production of microalgae from municipal waste water. 
Sew Technology (Korea) 2 : 1$ tl971) 

This is a description of .one -meChod- of reuse of wastewater by cultivation of 
m algae Which ©ay then be used as 4 food source, primarily for livestock. 

* r 

195. •■ '•. ' 

Cooper, R.C. "Waste water management and infectious "disease: . I. Disease 
agents and indicator organisms." Journal of Environmental H ealth. Vol. #37(3) : 
V Pages 217-224 (1974) 

Various infectious agents (bacteria, viruses, and parasites) which are apt to 
be present in waste water, the problems of determining the dose Qf these agents, 
t dpse response considerations, and the probability of human contact are re- 
viewed «\ Each of these topics are important in evaluating the public health 
Impact of waste water reuse. ^ 
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Dean, R.B. and Forsythe, S.L. "Estimating the reliability of advanced waste 
treatment: Pt. 2." Water and Sewage Works . Vol. $123 (7): pages 57-60 (1976). 

s v . . 

The analysis of the data used is described and related to legal requirements. 
Logarithmic plots of BOD, a measure of detergents, turbidity, colifonn count at 

.Luther pass, and residual CI at Luther Pass are also presented. If the plant 
performance obeys normal or log-normal statistics, there is a real probability 
of exceeding 4ny finite upper limit, making the requirement that a parameter 

. ***** exceed a designated value unrealistic. The decision as to how specifics- 
, tlons are set should be based on the -effects of violations and the internal 
cost of compliance in comparison to the external' cost of the violation. Re- 
cognizing that real plants release pollutants whose concentrations are log- 
normally distributed can increase the validity of extrapolations from existing 
data. 

r ' /" ' 

197. . 

' * ' * ■ 

De Jong, J. "The purification of wastewater with the aid of rush or reed ponds'" 
In: (eds) Tourbier, J. and Pierson Jr., R.W. Biological Control of Water pol- 
lution , pages 133-139, Philadelphia. Pennsylvania: University of Pennsylvania 
Press, 1976£ • ■ » 
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Experimental ditches were used for comparing the efficacies of rushes, weeds, 
and polyethylene fibers in purifying sewage. "The aquatic olants function mainly - , 
by providing attachment sitrfs for microorganisms that do tfle actual purifying, * - " 
and the aquatic plants aseimilat^ part of the N arid P of the sewage. A good v 
purification is obtained even with high loading; the bacteriological contsmina- 
tion is also greatly reduced. Part of the wastewater infiltrated, into the soil / 
beneath the ditches, but very Jftttle modification of the groundwater at 1-2 m 
was observed. The water that infiltrated was purified in the topmost layers 
of the soil. Retention times 10 d gave good resuldsT Sewage treatment* with 
•rush ponds is considerably cheaper than with activated sludge-type 'plants. 

198. • 

Binges, R. "A proposed integrated biological wastewater treatment system." In: " 
(eds) Tourbier, J. and Pier son Jr., R.W. Biological Control of flater Pollution , 
pages 225^230, Philadelphia* Pennsylvania: University of Pennsylvania Press, V 
1976. • j .«? '. 

The construction of an experimental facility at an area wastewater treatment - < 
plant is in progress for the evaluation of animals and plants in an , integrated, . v „ 
sequenced system for water quality improvement. Pond culture units willPtest t ' 
hyacinths, snails, lemna, scuds, insects .Vsooplankton, shrimp, and f is&Vfor 
effect on mineral content, dissolved solids, deriitriflcation, clarification,* 
suppression of algal growth, organic redttft ion, and coliform bacterial reduc-. 
tion. v . 

199. y 

) ' ' • ' 

Fair, G.M. , Geyer, J..C., -and Okun, D.A. "Water purification and -wastewater 
treatment and disposal," In: tfater and Wastewa ter Engineerine. Vol. #2. New 
York: John Wiley, 1968. •< ~ : — ~^ ' 

Source not referenced. 

i ■ > 

20QT. * * ' 

s 

Fischer, A.J/ "Sanitary sewage treatment. 11 In: (eds) Gehm* H.W. and Bregman, 
J **- Handbook of Water Resources and Pollution Control , pages 481-520, New 
York: Van Nostrand Re^hol^ Company , 1976. 

the unit processes and equiopment of primary treatment are explained, including 
screening, grit remoml, f sedimentation, flotation, and f lobulation. The 
activated sludge-process of biological treatment is surveyed, with operational 
data from some major municipal works. Other processes and hardware covered . 
include aeration and aerators, trickling filters, oxidation ponds, odor control, 
and disinfection. r 
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v 201/ 

Gehm, H.W. "Sludge handling and disposal. " In: (eds) Gehm, H.W, and Bregman, 
J.I.f Handbook of Water Resources and Pollution Control , pages 676-718, .New 
York* Van Nostrand Reinhold. Company, 1976. f • » * 

The sources anS types of sludges ar& reviewed. Sludge detfatering is studied* 
including thickening, conditioning,- filtration, and pressure dewa teeing, Var^ 
ious equipment and processes are described for 'sludge incineration. . .Sludgy' 
digestion is briefly considered. Sludge disposal ^thpds ihclude lagoon in& J # , 
landfiiling, land application,, ocean disposal aftd use &s compost § and fertil&ar. 



'202. * > • ' ^ ■ % . 

eioyna. Earnest F., Waste Stabilization Ponds , Geneva* WHO, 1971. 

This book discusses the usage of Wastfe stabilization pond^ for sewage treat- 
ment. The history of pond development is provided and ttiiTeKtent of their use 
internationally o^ all Continents is reviewed.* Wastewater characteristics and 
their relationship, to biological stabilization 'are presented. Process design 
procedures such as pre design considerations, typical pond layouts, faculative 
ponds, anaerobic and aerobic ponds, and design jre commendations a^e included. 
Disease transmission control as a factor in pond design, and characteristic dis- 
ease brganisms are described. Finally, facilities d$dign and operational* con- 
siderations are addressed. The author suggests that waste stabilization ponds 
are a useful method of ^wastewater treatment and disposal for growing communities 
where both funds and trained personnel are in short supply. - 

* 

203. ' 

Hunsicker, M. and Almeida, T. "Powdec^d activated carbon improves anaerobic 
'digestion." Water and Sewage Works , VoV. #123 (7): pages 62-63 (1976) ' * 

To help reduce solids settling and eliminate odors, the 9.75 mgd Nor r is town, 
Pennsylvania, act ivate«^tf.udge plant added 1,800 lb. of the C to each primary 
digester, followed by ff dose of !*5Q Ib/d thereafter. A converted 5 5- gal. 
• drum was used to rapidly add fche C with a minimum of dusting. After 4-JJ^ 
months, operations improved significantly. Gas production increased, and 
odors decreased. Supernatant* quality also improved. Finally, the elimination 
of the use of deodorant chemicals for odor. control far offset any additional 
cost incurred in purchasing the C. : 

\ ■• • " i ■ . - ' 

204. ' > 

Hunt, P.G. and Lee, C.R. . "Land treatment of wastewater by overland^flow for 
improved water quality." In: (e£&) Tourbier, J. and Pierson Jr*, R.W. Bi olo- 
gical Control of Water Pollution , pages 151-160, Philadelphia, Pennsylvania: 
University of Pennsylvania Press, 1976. 

■ * 

Overland flow systems are a modification of land application in which the 
wa».er travels, over a relatively impermeable soil .and the renovative actiqn 
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derives from plqnt and mierobial activity. Mechanisms of removal are discussed 
for N, P, trace elements, and O-demanding substances. Vegetated slopes of 
about SZ are utilized; they normally are 150-200 ft. In length, with collection . 
channels located at the bottom. The application vol is usually < h acre-in/d, ' 
The use of overland flow is examined for rice f'ields, marsh areas, recreational 
areas, and combined fprage grass-pulp forest systems. 

* • . ' f • ' 
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,John, R.L. Probhakar Rao, A.V.S. and Bokll, S.D. ''Harvesting of algae— a review.' 

Indian Journal of Environmental Health,- Vol. #13 (1): pages 15-25 (1976) . 

v . • • - ■ 

The mechanism of removal involved, the economics of the processes, and the use- 
fulness of the harvested product are discussed. The main drawbacks are higher 
harvesting cost and low market value, but if stabilization ponds are used -and 
the benefits are accounted foe, the actual cost is. less than anticipated* Thev 
favorable factors of harvesting are comparatively greater yield (12.5-150" ton/ha/ 
yr), unlimited 'growing season, higher protein" (41. 7Z-41.9Z) and fat (7.0-7.2Z) 
content^ and greater control over the growth process. The adverse factors in 
harvesting are the small size, low specific gravity, floating morphology, and 
the low concentration which precludes simple sedimentation or flotation* Bring- 
ing algae to the final processed form Involves initial concentration of cells 
from the pond effluent and dewatering. and drying the slurry. The removal* / 
method based on chemical coagulation and flocculation is ,the most promisirtgT 
The primary settled mass of algae is about 0.5Z-2.5Z solids content. Dewatering 
produced a 8%-10% solids content achieved by centrifugation, gravity, or vacuum 
filtration. The slurry is further dried to a solids level* of & 88%-90% by sun 
drying. or dewatering on sand beds or kiln drying. The concentrated algae is 
usually proc.essed«*w*th other grains at a 10% mixture. 
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Kri^e, R.P. "A study of modem methods of municipal waste utilization and con- 
version to compos,t." Wate/- Research Division, National Chemical Research 
Laboratory, South African Council for Scientific and Industrial Research (*e- 9 
printed from Municipal Affairs , September to December 1955). 

This study is concerned with the technicalities involved in 'the economic pro-, 
cess^ng of organic wastes into compost for rehabilitation of impoverished Soils 
in South Africa. Part I of the report deals briefly with the general attitude 
of the public toward l ref use and other organic wastes, with impressions re- 
garding soil fertility and farming practices in general, and with the demand 
for compost. Of the countries visited only those which had developed a reason 
for soli consciousness were interested in organic wastes as soil conditioners. 
The Hutch and Danes were the only ones to utilize compost for soil improvement 
to any extent . In the U.S. the hygienic-disposal 'aspect is first* and foremost 
of concern. The compost product receives little attentjio'n, and its benefit 
to the soil is a secondary consideration. An' explanation % and detailed des- 
cription of installations visited constitutes Part II of the report. Part III 
is concerned with modern trends in composting techniques. *• * 
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Kugelman, I.J. "Status of advanced waste treatment." "In: (eds) Gehm, H.W. akj 
i fregnan, J.I. Handbook of Water Seaources and Pollution Contro l. pales 593-TP 
9 636, Hew York: Van Nostrand Reinhbld/Conjpany, 1976. 5 * " " ^ 



Wastewater characteristics are surveyed -and .conventional treatment technoli^ 
Is. reviewed. The , following topics are treated: micros training, deep bed 3L 
, tration, tube settlers, P removal-, biological denitrification, breakpoint "M 
ehlorination, ammonia removal by >ir>trfpping , selective ion exchange, ae 



f vated carpon {reatnent% ozone oxidation, pure 0?* activated sludge, electro&ir 
t alysie, and reverse osmosis. - % — 2> ■ • ■ >SJ?; 

■ . . . • ■ r .' • • <. • •• :M. 
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.Larson, W.E;, Gilley, J,*.* and Unden. D.H. "Consequences of waste dis. 
oar ™ d - Journal of Soir and Water CinservAtlon. Vo/.,#3Q (2): pages 6 
1975. ^ ~ T"~ - ▼ , % 

t •'• - , /». '. • f ' . 

This paper states Ghat organic wastes* can be used safely and effectively fco 
increase soil productivity if props* precautions are taken concerning he#y 
metals, toxic chemicals, nitrate leaching, 'erosion losses, and undesirabM 
odors.- Average composition is given for animal wastes, sewage sludge and 
secondary sewage effluent. Farm manures contain* tne maj or* nutrients in the 
most-correct proportion Tor soil fertilization. They also, decrease bulk ^den- 
sity, increase aggregate stability, increase water intake\ rates, and help; 
control soi^ eros^an. J|wage« sludges are effective in reclaiming such p£o- 
ductyve 'lands as" mine spoil banks, abandoned garbage dumpsY and sanitary^ land-, 
fills. There is also evidence that crop yield, increases as\a.result o^rriga-- 
%ion with treated municipal waste water. The authors claim Wat proper -waste , 
management ffieasures -must ,be taken to protect the environment Vhen applied at 
crop' use rates and with proper soil management, most organic wastes present no 1 
serious environmental-- hazards and should be. considered a resource that agri- 
culture can very well use. . 
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'Lehmann, E.J. "Qcean waste disposal. A bibliography with abstracts." U.S. - 
National Technical Information Service, publication NTIS-WIN- 74-062 , 1974. * 

Abstracts which were retrieved by the NTfs^BnOine search system are' provided * 
£fcr mi research reports. ' The topics include^cean '4i^posal of sewage, sewage 
sludge, and dredged material. Some reports e^fco'logickl effests, pollution 
of the New York Bight, and the disposal of rad^aWve wastes, brines, and 
» industrial wastes are also covered. No studies on Jfc&cjparge of heated ef- 
fluents are included. r\ . \ 

- ' ' v,; . * 

2io. . . ; ' *V |- • 

• • . \ • % 

Lehmann, E.J. "Sewage effects in marine and estuarine environments. A blllio- 
. graphy with abstracts." U.S. National Technical Information Services. ' : 
Publication NTIS-WIK474-047, 1974. . > . 

'Abstracts are o^resejfted of 112 research reports on the effects \f sewage 
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effluenta\and sludge on marine and estuarine environments, especially on their 
ecology. Topics cover the effects on, marine plants and animals, problems due 
to ocean dumping, dispersion studies and* watenichemistry. 

• • • 

.211. ; ; • * * ~' • 

Mint on, G. R. , and Carlson, D.A., Effects of lime addition on treatment plant 
operation. Journal of the Water Pollution Control. Federation . Vol'. #48(7): 
page 1697«U976)T ~~ : ' '. T" 

■ « 

■ „ . «i - • . ■ 

The effects of .lime, addition on -a treatment plant ajre evaluated and the author 
reports that. the addition of # «lime to raw wastewater will significantly. affect 
the operation 6f an existing treatment plant* Suspended splids and Oxygen de- 
mand in primary effluent will decrease. The decreased organix loadings will 
.benefit ap overloaded process and in some cases ©ay promote* nitrification. 
The quantity andi quality of sludge produced will be altered. Bsst dewatering 
results are obtained with either thickening or centrif uging; less certain re- 
suits are obtained Vith Vacuum filtration and sand bed drying. Biological 
digestion is of doubtful value for solids reduction , and incineration^ £tso is 
less effective. Problems may result in ultimate disposal of raw soljei. This 
article is not particularly useful for developing countries and especially not 
for rural communities unless they already have well-developed treatment facili- 
ties. ; i ' . o 



212. ... • ' .. ' v ' 

Okun, D.A. and Ponghis, G. , Community Wastewater Collection and Disposal . 
Geneva: WHO. 1975* . 

This publication elaborates many of the specific concerns in wastewater manage- 
ment for -any immunity. Included are the significance of collection and dis- 
posal systems, financing and sources of funds, administration, Hydraulics, * 
wastewater conveyance, planning collection systems, pumpfng stations, quality 
§nd treatment requirements, treatment processes I wastewater' reclamation, 
handling and utilization of solids, and plant design. The basic concepts- pro- " 
vided are most useful for urban areas although, depending on the" level of- 
development, they may also be relevant to rural communities! Specific techno-* 
logles. are' not evaluated or described. * % 

213. 

w m 

Parhad, N.ft. an$i Rao,-N,U. "Decrease of bacterial content in different types 
of stabilization ponds." Indian Journal of Environmental Health , vol. #18 (i): 
pages 33-46 (1976). f 

Experimental investigations were carried out *bn* Stabilization ponds in Qagpur 
City, Indfla. The tBezonhagh earthen pond is fed by domestic waste (576 lb. /acre) 
with a 2-d detention period in summer and a 4-d detent ion period in winter. The 
National Environmental Engineering Research Institute (NEERI) pond is a full- 
scale sewage treatment facility (ld2.5 Ib./acre/d) consisting of 2 cells in 
series with a 12,3-d detention period-. The Shandewadi pond consisting of 3 
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earthen cells with a 7-d detention period Is fed by city sewage (297.3 Ib./acre/d) 
Of the 3 oxidation ponds, the Bhandewadl pond gave the highest percentage re- 
ductions in BOD (|0.'82-96.6%) and Indicator bacteria C>99%). The BOD - reduction 
in the Bezonbagh pond was higher (77.62) than^the NEERI pond. (55.5%- 73. 6%) due 
to the low BOD of the influent and the longer ilatintion period than optimum In * 
the NEERI pond. The reduction in total bactfefSal'Volifoms^ E. coli, and Enter- 
cocci in the Bezonbagh pond did not differ significantly with the 4-d detention * 
period and the 2-d detention period. 'A|i:;«th^ ponds showed a greater percentage'' 
reduction in MPN of conforms, E, tofr£0m entercocci as compared to the total 
hacterial population. , ■ . " , ' • 
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Peel, C. "the problem of excremental diseaie In tropical Africa." Journal of 
Tropical M edicine . ana Hygiene .' Vo£.*#70 (6) i pages 141-152 (1967) T- 

Thi*i paper discusses certain disease problems associated with exposure to fecal 
mato<f*al& in tropical' Af rica. The- primary f oc«& on helminthic and proto- 
zoan parasitic diseases. Sanitation problems and their role in tfhe transmission 
pf theSe diseases? is discussed. * Pollution of water, soil and food by these 
organisms and theirs reaultant transmission to humahs is discussed. ' The rela- 
tionship j of imp r ^^^^ e f nee disposal to these problems tie also mentioned: . 
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Pjriestley, G. /Algal proteins. 4 .* In: (ed>) Birch, GlG., Parker , K.J. , "and 
Worgan, -J.T. Food Erbm Waste , pages llfed&8, Londonr Applied Science Pub- 
lishers, 1974V', ;;" ■ M • 

♦Che increased production of waste materia in agriculture and in urban areas 
coupled, with an increased need Tor' high— rade proteins suggests the application 
of algal .culture 'techniques for waste recycling. The semi Continuous operation 
. of lagoon culture of algae with optimum catch. -techniques uskng sewage or Vh ■ 
. and P-rich wastewaters a* primary subs'trate can produce higher dry weight 

yields of superior protein quality than can higher plants under similar condi- 
. tions. A simple, relatively nontu*julent system 1 relying on evaporative cooling 
eliminates many of the problem* previously encountered wigh algal culture, but 
problems are- still encountered in separating the product fro'm the culture* 
which is done in primary* secondary, and tertiary stages. .'Using filamentous 
algae, however, eliminates the primary separation stage. Crude algae can be 
consumed by humans only on 3 small scale unless; it is fractionated by me c ban-' * 
ical, chemical or enzymic' methods of disruption.*" It must also undergo fat 
removal, decolorizatioh, and texturiz&tion. Until economic techniques for 
these processes are developed, an ext$a link in the food chain, e.g., to pro-' 
duce beef protein, is the best way upgrading the crude algal produce into 
an acceptable form. . 
> ' * 

21 6," . -. ' ' '''v ' ' * ' ' ■ . 

, Ruckelshaus, W.D. "An environmental overview." ^<t; (eds) Tourbier, J. a&a 
Plerson Jr., R.W, Biological Control of Water Pollution, pages 31-36, ' 
Philadelphia, Pennsylvania: Universitj^of Pennsylvania Press, 1976. 

A major component' of our environmental prob**^lies in our misuse of technology. 
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An example is the large amount of water expended in the simple operation of ' 
transporting human' w^ste* to the treatment plant. Another example is- our spend- 
ing of $9 t*illion/ye?r for the construction of classical setters and -treatment 
plants, and <oitly $20 million/year on, the development of alternate approaches 
to treatment. The result is td lock us onto a decades-old technology. A 1 
3rd example was V^peor allotting the automobile to get environmentally out of 
hand, Seasons in our failing to apply new technology to environmental prob- 
lems include psychological inertia, a communications gap^ between the scientist 
and the administrator, and a recent philosophical reaction against technology* 
There is & tendency to oversimplify approaches to pollution, problems to the 
point o*f being quite unrealistic— a recent court order in Los Angeles' in con- 

?e£tion with tAe Clean Air^Act if literally carried but would haVe removed / 
3% of the' automobiles .from the road. What we need is not less technology, . • 
but a wiser control of that which we do have. '' 

^' ' * ' 

f 

Rudolfs, W. , Falk, L.L., and Ragotzkie, R.A. "Literature review of the oc- 
cutrence and survival of .enteric, pathogenic, and related organisms in soil, 
water, sewage and sludges, and on vegetation." Sewage and Wastes, Vol. »#22: 
pages 1261-1417 (1950T. 

Source not referenced. . , ■ m • v 
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Shipmapr, H. "Implications of biological control of water pollution proposals 
to thai developing countries." In; (eds) Tourbier, J. and Pierson Jr* , R.W. 
Biological CdHtrol of Water Pollution , pages 329-332, Philadelphia, Pennsylvania* 
University of Pennsylvania Press, 1976. \^ * 

The bio-logical controls of most immediate relevance to developing countries are 
those dealing with groundwater and with stabilization ponds. Groundwater sur- . 
veys are needed In many developing countries for the location and development ■ 
of such resources whenever feasible. The advantages of stabilisation ponds 
include low co^t and equipment requirements and. simplicity pf operation* Stabi- 
lization ponds are the method of choice for cities^ with access to the land needed. 
The combined production of fish and other aquatic fprms with the" agricultural 
use of pond effluents of ferS possibilities for bcjttf protein -production and im- 
proved agricultural productivity. » ^ 
• 

219. " 

Shuval, Hillel I. "Health factors in the reuse of waste water for agricultural, 
industrial and. municipal purposes." In: Problems in Community Wastes Manage- 
ment, Public Health Paper No. 38, pages 76-88, Geneva: WHO,. 1969. 

_ .r m, . f ^ _ 

Waste water, after adequate treatment, can be recycled for use in agriculture 
and industry and, in certain circumstances, may in time become available for 
municipal and domestic use if a particular high degree of treatment with vadequate 
* safeguards is provided. In planning programmes for the utilization of waste 
water, the public health implications must be given careful consideration, since 
physical, microbiological or chemical pollution may place limits on the use of 
reclaimed" water. - , 

f 
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Spangle r, Fl, Sloey, W. and Fetter* C u "^..i™ .. . 

tion for the biological treat^nt if ' . Ex J erlaental of emergent vegeta- 
(eds) Tourbler. J. a^d PiereoHr sT wastewater in Wisconsin." m. 

jA. 161.171, P^adelp^!^ 

effluent. Pilot plant InvestleSi™. ?' « P ° f ««M»«*W»d primary 

Selves. *» «» Pl«t substrate rather than iith the Xits . 
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a^at'io^'"* m f r1 ; 8 ' ' P * G - MB »P 1 ^8 oxidation ponds f 0r low-cost 

SIJ iJSllOM° (5S)?' th | e M^ion Control Federation. Vol^7 C7) : 

■I . ■ ■ 

Source not referenced. _ 
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SoSe^of Ci^rF^? 1 ^^*' , Technol °8y and public acceptance." African V 
pagef lsi-S^I^Tl) 8 * ^ roniBental Engineering Division. Vol. S S) ; 

s»rve^%Vlt°^ h ^, f allfo r 1 ^ ccpunities, 100 households were telephone 

ESS =r =r --St^ 

eva?^^^958?' N ' " Excreta Disposal for Rural Argag ggj gjnalj 
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*Jhi« publication considers the public health, social and psychological i^lim 
tiona of excreta disposal, pe privy method of disposal is dSSuB wiS 
numerous examples detailed, such as the pit privy, the aqua prlv^ Jnd water- 
*eaiOatrin* etc. Water-carried methods of ex^eta aisjosa? f^r^ral areay- 
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are discussed* The planning of excreta disposal programs and training* and -func- 
tion of the sanitation staff are described. Sense of the basic excreta disposal 
methods Included in this text may be useful td the rural communities of develop- 
ing nations. # 

.* ■ « v p ■ ■ . • • 

224. * • 

Warshall, ^eter, Septic Tank Practices . Bolinas, Calif ornia, 1976. 

• " • I ' • 

This informative and inspirational manual corner from a small California community 
which. successfully implemented alternative waste "disposal" systems by public « 
initiative, thus preventing its waterways from becoming a sterile sewage lagoon. 
Systematically presented are accounts of Wfe- giving resource recycling schemes 
(and where to procure plans, as In the case of the effective Farallones* Institute, 
Composting Privy— see review). The focus is on septic tanks, emphasizing the 
natural ability of the soil to purify and absorb "waste water", this volume ^com^ 
plements ITDC'g Water Treatment and Sanitation and the privy options include* in 
Cloudburst 1 and the VITA Village Technology Handbook. Excel l^iit sections on 
biology and maintenance, although it lacks the concise working details and plans 
of WHO*s Excreta Disposal fpr Rural Areas and Small Comimmffilds . 

225. - . £ • • 

.- *"s 

... ^ 4 • 

Williamson, D. and Mann, H. , Water Treatment and Sanitation: Simple Methods for 
Rural Areas , Intermediate Technology Development,/ Group, 1973. 

■ ' ■ • • /.. ■ • [■ ... ' • • 

The purpose of this handbook is to pfit together in a simple and logical form 
various aspects which must be considered when investigating the development of 
a water supply and sewage disposal scheme 'for a small community, and to make 
known the possibility of applying low-Cost techniques. It is npfc intended as 
a textbook for engineers, although they may find some sections /useful for rag 
reference, but is intended for technicians t leaders of rural commtoitiej^kd~ 
ministrators of schools or hospitals and others who wish to devel^^wter 
supply and sewage disposal scheme for their own us4. Many of the m^thodsin' 
this handbook are based on the standard practices used in developed countries. 
They are, however, adapted to suit rural tropical conditions, and much material 
has been included which has been derived from experience in tropical areas drawn 
from a variety of sources, and is not normally found in standard temperafe-zone 
practice. \ 





Includes chapters) on selection of source" an4 simple water testing; water suppl 
water treatment; excreta disposal; sewage treatment; temporary and emergency 
treatment. Charts, graphs and simple methods for roughly calculating water 
demand 9 flow measurement, and pump heads are Included, as are simple drawings 
of a variety of water system equipment : sand filters, pumps, 'privies, water 
seal toilets, and simple sludge treatment ponds. A glossary of ^technical terms , 
Is included, as are drawings and a bibliography. One weak point is that some 
of the chemical and biological analysis suggested to determine water quality 
may be difficult to perform in some areas where litmus paper and similar te§t- 
ing equipment are not available. Red cabbage, for example, tun^s one c<£ot 
when water is basic and another color when water is acidic. There is a nead for 
identification of a range of fruits and vegetables that change color tinder .these 
conditions. This -is still one of the two best books on the subject. Highly re- 
commended, * • 



£" • L'n'M 1 W * -4 ^Donald, R.C. -Application of vascular aquatic 

?I™JV? V O " utlon ^ eino y« 1 '.. energy, *and food production in a, biological Wem 
lor <eds) Tourbier J> and Pi&son Jr., R.tf. Biological Control nfwttl ' 
HS;. P ?il6. * Philadelphia, Pennsylvani a: University of Fennsyl^I; 

^ e llt ab ! e condition. 1 acre (0.4 ha) N of water hyacinths has the patent ial 
f or. reapVthg from sewage effluent 1.591 kg/yr of N, 364 kg/yr of P 68 kW72 hr 

Wt?S? , i - S U °, 8/24 ^ ^ac^heavy metals, 'ihe removal capabil^fes^ ' 
water hyacinths and alligator weedsSre summarized for Cd, Pb, Hg Ni "« Cb 

s™condVe1ff f T S ° f T" hyaClQthS all^tor WksV on rfw sewJ'aS' 
secondary effluent, are .tabulated for N, P, suspended solids! BOD., and Tfc *drie 

f f ? ater jacinths has ^potential of producing 240 kg/d, 5 or 63 640 ke/*r 
of dry plant material when groJn in a favorable medium such Is sewage effluent ' 

•XpS 6 ! l llltT- r< 1Si ° nS ^ heTln6 thiS ° aterlal at regular 1^^?^ 



pro^ction^f^r^d:" 11 ^^ ""'^ ^ suitable for P he 
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Si^ef IJ74T (TeChn , iCal Bulletin *> • ' Octidental, California: Farallones 
The Farallones Institute Composting Privy has proven successful in its rural 

•a?L i- Ti^w od-rthen it .can be safely used in a garden. The elegant de- 
sign is straightforward, virtually odor free, low-maintenance, of simple yet 

Unlit n StrUCtl<2 ? 7*,™ be bullt t,y a ™ teuT bullders for 1«» t5n $10u 
ma?erJals Thirst less , ln d ^elo P ing countries).. Uses common tools and 
Si- . Si 7 ! eqUireS 3 f6W ninute8 each »onth to turn the compost ' 

wither ^! ? 8 ° n " SUe treatment of hua «n waste and organic household waste 

without the use of water or plumbing, the flush toilet,' septic tank and garbage 

2£ :i'1 na J ed l a " d Val ° abl> nutrlents a « d h — ^e returned to tie^oij? 
•fcsides the hygienic factors, this composting privy allows the use of- the 

8 IT ■ °!' 8 "> nsidered the most comfortable and healthy posture 

d£ looser; ' H° te °l CaUU ° n: thlS de8lgfl 18 -intended for -robic con- 
ditions^hat Is, where there is free circulation of air through the oile^ 

0/3^ f "I*™ 1 ?* 0{ m048tUre ' 3 -difxcSn^s i be e) found 

cuLurafpraXce. " ' ^ cleansln 8 b ? water is the standard 
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S^Sc^S?!* 1 5 3 X ^ 1Mt6d alternatlveS -" ^eds and Data . P. D-l- 

• \ t • • 

LlTJLt iS iT ed alterna ^V S f ° r kludge disposal. Some treatment plants can 
tl^?A4 8 J U J g V? Cr ° P ™- a ' Guldellne * can be written for heated anaerobi- 
cally digested sludge to be applied at rates up to 100 dry tons/acre for any 
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soil type. Cadmium, lead, xaercury, copper , and chromium in the- sludge" do not; 
appear to be detrimental to crops. There are also extremely f£s pathogen 
problems. Other disposal methods are incineration, ocean disposal, and N lagoon- 
ing. Very little survey work q.ost data has been published on various methods 
of sludge disposal. It -is obvious that much more experimentation and research 
is needed in ord6r e (o-solve the kludge disposal problem. This paper may be _ , 
useful for* any- gomW^ity fh&t has or is planning to have a waste -treatment 
plant. . • - v * - • * . ' • *, 
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World* Health Organization, Technical Report Series, No, 541, "Dispo§;al .of 
lotm&upity wastewater. Report of a WHO Expert Comfuittee. * Geneva:" W&CX, l£74. 



•The Committee reviewed the most important problems of community wastewater dis- 
posal in developing countries. The report examines the effects on public / 
health, cultural and socioeconomic condition^* and tfce environment In general, . 
of the present inadequacies in wastewater disposal, emphasizing tt^at the sttiia-, 
tion is steadily deteriorating because of accelerating population growth, urbant- 
ization, and industrialization, the ffeehnlcal problems "inherent in wastewater * 
collection anB disposal We discussed and ways of overcpafing present def ici^pc^esj 
are suggested. ParticulaY Importance is attached to the problems pf sanltaj 
in urbatfr t fringe areas,' where the vast influx of migrants from rural ajreas ivas 
created serious public health problems. " Among the* points to which the Cdmmittee 
drew particular attention tas that wastewater collection and disposal should be 
considered in the initial planning of Settlements m khd should be jgiven a high 
priority In, and be ^coordi lated with, land use plans, town planning, housing, 
and water supply. 



SOLID WASTES 
230. 

Birch, t;.c:), 
Applied Seien 




»r, K.H. and Worgan, 'J.T. (eds) 
Publisher^, 1976. 



Food From Waste d London: 

■ t 



Papers are presented orf various aspects of the. direct recovery of protein fro^ 
industrial wastes in meat, dairy, ai*4 vegetable processing industries and the 
preparation of foods by growth of yeasts, fungi, and algae cm waste materials. 
Although the production pf protein is emphasized, the recovery of oils f fats, 
and carbohydrates is also discussed. Other -topics include the world food J>rp- 
blem, -a nutritional and toxicologicat evaluation of nove£ feed, and the' socio- 
economic implications <^^roducing fooii from waste. 

?.3l. ' \ : . • " 



Brawn r D.Evand Fitzpatrick, S.W. "Food from waste paper/ 1 In: (eds) Birch, 
G.<;., Parker K.J. and Worgan, J.T. Food From Waste , pages 139-155, London: 
Applied Scir uce Publishers,, 1976. . 



The cellulosic content of v paper and cardboard varies widely from the val 
associated with ptwre timber pulp, depending on the degree of additive s &fd 
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recycle that It contains. The natural crystalline cellulose consists -of a* 
complex coiled polymer of 1-4 .linked glucose molecules. These molecules can 
be -utilised if they can be made available by hydrolysis. Suitable microorgan- 
isms containing enzymes which can degrade the cellulpse can be cultured dir- 
.actly on £he waste paper to produce either animal jreedstuffs or compost fer- 
tilizers./ Alternatively, the cellulose can be hydrolyzed by either chemical 
or enzymic methods to y^eld a glucose liquor which am be used either a< a 
fermentation energy source for the production of proteins, organic f acioV and 
alcohol, or separated fo* direct consumption. The problems involved ih^uch 
technology are discus&po. 
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Cimino, J. A. "Health and safety in the solid waste industry." America n Journal 
of_PuMijcJlealth, Vol. #65 (1) : Pages 38-46 (1975) — 

Solid waste disposal is one of the most hazardous occupations in the U.S. Al- 
most no gNod epidemiological information is available on the subject. There 
are- obvious preventive measures which can and should be, undertaken immediately. 
These- include the following: safety education courses should* be offered ^ 
starting with top /management personnels and extending to all supervisory and 
field personnel; equipment must be evaluated and made to fit the workers', capa- 
cities; the work environment must be continuously evaluated and tested for 
hazardous conditions. This paper* is not very relevant to the developing coun- 
tries. # 
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Ellis, H.M. "A new appraisal of the solid-waste problem." In: Problems" in 
Community Wastes Management, public Health Paper No. SS^pages 21-46, Geneva': 
WHO, 1969. 1 



• . „' «.'•'.• 

This article discusses the broad problem of solid waste management, deluding 
population, land shortage, changes in character' of waste** 'and lack oE adequate 
data on health, economics, labpr,, ttc. Major issues emphasized are esthetics, 
public relations, public -health -concerns, economics and finance, present sys- 
tems ofc handling and disposal, proposed new technologies; 'planning, administra- * 
tion and management, and education and. training. This paper may be useful in* 
understanding the magnitude of solid "waste management. It is not particularly 
geared toward developing countries. However, its principles may be applicable 
to most urban communities. . r 

■ ' ' A * * 

234. f „ . 

nint °ik F * " Western solld wastes management technology in relation to .tro- 
pical developing countries." Institute of Solid Wastes Management: 78th 
annual conference, page 18, 1976? 

Global differences in the solid waste problem' are analyzed in terms' of waste 
quantity and character, cjimate, economics, technical resources, social and 
religious* constraints, --and urban character. '.The phases of refuse storage, 
collection, and disposal are examined. The main criterion of refuse collection 
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efficiency in poorer countries is vehicle productivity; at least 10 tons/vehicle- 
day is desirable. European manual street sweeping Wthods and equipment would 
he advantageous for most countries. Controlled landfill is suitable for direct 
application in arid regions, but research is needed to develop , appropriate tech- 
niques for ; wetter climates, A vast training program for graduates and technicians 
is needed 'worldwide. - * ' \ \ 



235. .. ' - - ' ■ . /\ 

Srankel,\§. "Working towards a village technology: Recycling Waste." Papua New 
Guinea Medical Journal s Vol. #18 (1): pages 21-31 (1975). 

An account of "the construction of a hospita} waste digester. This paper may be 
useful as an example of the integration of recycling Into a rural system. . * 

236. ' . * ■ 

■ * * 

Gilbertson, Lesley E. "Present and future trends in municipal disposal of solid 

wastes.* 1 In: Problems in Community Wastes Management , Public Health Paper No. 
38, pages 9-20, Geneva* WHO, 1969. * • 

This paper provides a review of the solid waste problem; that adequate solu- 
tions to storage, collection, treatment, QOnversiorf, reuse, and disposal ape 
still needed, A discussion t>f quantities and characteristics of solid pastes is 
presented. Current methods of storage, collection, treatment , 'disposal and re- 
use are discussed and a systems approach to future planning is recommended 
This report is not specifically oriented to developing communities, however » the 
basic principles and many of the technologies may he worthy of consideration. % 

* • 

237. 

Golueke, C. Solid Waste Management: Abstracts and Excerpts from the Literature* . 
U.S. Department of Health, Education and ^^1 fare, Public Health Service, En- 
vionmental Health Service, Bureau of Solidwaste Management, Public Health • 
Service Publication No. 2Q38, 1970. 

this publication Contains ^abstracts and excerpts from the literature on solid 
waste management. The topics Covered include management, collection and trans- 
port, disposal ;nfe^hods such as sanitary landfill, incineration, composting and* 
other special^methdds , effects on air a&d water pollution, and a section on 1 
agricultural and food processing wastes* Most of the articles may not be Re- 
levant to/developing nations at this time. Some articles, however, do provide 
backgrojrind on those technologies considered 1 "basic" to solid waste management . 

238. ' 

Golueke, G.G. Solid Waste Management: Abstracts and Excerpts ' from the Literature /^* 
U.S. ^Department of Health, Education and Welfare, Public Health Service, Environ- 
mental health Service, Bureau of Solid Waste Management, Public Health Service 
Publication No. 2038, 1970. 

This publication contains abstracts and excerpts from the literature on solid 



waste management. *The topics covered Include management collection and «™ 0 
port, disposal methods such as sanitary, landf ^XSSi£^l 
and other-special methods, effect, on air and W .tal>on"ion? andTsectfon 
on agricultural and food processing wastes. 7- " u " on ' 300 a 8ecti °n 

239. . ' - ' . \ ' . 

Source not referenced. ' *" 
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Gotaaa, H.B., McGauhey, P.H., and Golueke, G.G. ♦'Reclamation of Organic Wastes 
by Composting" (Paper - No information on the occasion), !953 : 

2? b "f' nS brief hi8tor y of tfae posting process. Fundamen- 

It S P u composting are explained; as are the various methods used 
rSrerLttLT^^ ^V^' P«tlally aerobic ?toT«?S composting 

1*5!?? i It lnery and has bflen w *dely used in China, India, andSoutb 
Africa. Many European countries have used a partially mechanized process A 

the United, States, Holland, and Central America. The value of the 'fully cote- 

Ti h thf JEST T ari f^ de n nd . ln « the ° f -B^cultural situation^ 
rh» ! - plant , is located. If the use of compost is the * asis of survival Jot 
the farmer, then the compost will have a goodmarket. If it is lust 1*1 !?- ■ 
»«ny available fertilisers in an area of fettled, fcne value^Llo 

a^a" 8 Tnt feaa f ni r ° f - the «*P-**W qaestio^aole^lSa 

lltknt^t ri°** lnt ° de 5 8U 00 pufllc . health aspects of composting, 

f-T ? J? ? 53i , U 8u 88 ests that ^ « normal temperature range (70° to 75°C) 
is^main thined, and the plant is kept clean and free of litter/then no probieL 
will arise from rodents, flies, or bacteria. • prooxems 
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Imrie, F.K.E. and Righelatp, R.C. •'Production of microbial protein from car!**- 
.SblSSS; F °° d r ™ .page, 79-97 J Umdon: Applied Science 

The process is based on the fermentation of the carbohydrate, or other or R «nic 
materials, to yield single-cell protein (SCP) p^eThanol p U SOT. & 2££ 
isms used must be nontoxic and have broad substrate specificity, high trorth 
.rate", high carbohydrate conversion efficient, growth at temperatures 35°C 

Zttl^^f PH ' 8lnple reC ° Ver * € ™ ^rmenration, aTn^pmeln 
content. The filamentous molds Aspergillus niget and Fusarium sp, have tLse 

hi %1 Si , t& f£ erlals 8ultable io * *** *rovth of these microbes can 
be classified as soliVor semisolid wastes such as spoiled^frult , carob £de< 
f£ e waste and ^4*. and low-concentration was tertSSTas olive and palm 

t^ t^a« 88 ^kT 8t6eP WatCr ' 3811 **>nirtg wastewater. Ipparatue for 
the treatment of the^e wastes consists of a tank in which a slurry or extract 
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of the waste %,* prepared, a fcraenter witfi a stirrer and an air compressor f and 
a rotary vacuum filter. With seme process modif ication, watery effluents can 
also be treated to produce SCP # . the process Is economical if it can be used for 
most of the year and labor costs are low* 



242. 

•Livahutz, A, * "Production and utilisation of coofbat in subtropical countries." 
International Research Croup on Refuse Disposal, English Translation by U.S. . 
Department,^ Health, Education and Welfare. IRCg Information Bulletin 7, page 
1, Jul'y, 1959. * '. • 

The application of compost to a soil brings about a redaction in irrigation 
requirements by Increasing the moisture-holding capacity of the soil. With the 
use of compost, the need for irrigation watpr can be reduced by 10 percent , 
thus permitting a 10 percent expansion in extent of areas under irrigation. 
Much compost has been used ip Israel in citrus groves, vineyards, and in grow- 
ing bananas, potatoes, and strawberries. In 1958 a total of 12,000 m 3 were 
used in citrus groves alone. Two plants were in operation In Israel in 1958. 
In one of * the plants refuse' accumulated for maqy years is stacked in be&ps about 
4m high, Compost from this plant contains some glass and china, nails and other 
aetpl pieces. It therefore cannot be used ip gardens. However, it is good for 
use in vipey arete and orchards. Refuse is presorted in the second plant. The 
presorted refuse is passed through a DoojvOliver rasping machine and is .com- 
posted in windrows. The windrows ^re turned 4 to 6 times during the compost 
period. Sludge is added to the incominb refuse to give a moisture content of 
50 percent to 60 percent. Ballistic and .magnetic separators refine the com- 
pleted compost. . ? 

243, ' 

... 

McCauhey, S.H. and Colueke, (J.G. "Composting of municipal refuse." Unpublished 
Paper, Sanitary Engineering Research Laboratory, University of California, 
Berkeley, 1953. 

/The article devotes three pages to , the historical development of the art of 
composting and to a description of the different methods of composting prac- 
ticed throughout the world, It then explains the fundamental aspects of the 
composting process, which are: 1. Segregation: nlonpompostable materials are 
separated from the refuse. 2, Grinding: refuse is shredded to pieces about 
1-inch in size to make the material homogenous, more susceptible to bacterial 
invasion, and to give it a beneficial initial aeration. 3. Stacking: refuse 
is stacked in wlndrowed piles trapezoidal in cross section, 8-10 ft. at the 
base, 5-6 ft. in height. 4. Turning* aeration is provided by turning to bring 
about uniform decomposition. (A recommended turning schedule is given in the 
article). 5. Final Grinding: for sate *of appearance, the refuse is ground 
to a particle size small ettough to pass through a 3/8-inch screen. The bio- 
logical aspects of the process are described, as well as economic considera- 
tions. It is doubtful ^that composting will make refuse disposal profitable. 
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Jggj Judlth (i ' 'Wwing the soil." Environment . Vol. #14 (2): pagea 22-23 



S«Mn! Vle I Sf Vlde ! 3 "? ? t r° f " the - art ' ' ?^ the practice of solid waste ^com- 
posting. A discussion of existing composting plants~is provided, detailed 

aHeU fTcES 2*iSS!\ ?I ecological benefits of composting are elaborated 
as Well as costs of maintaining a composting plant and belief its to be gained - 
from marketing compost. ' 
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ITSlA'v M ? ner8y re " very fronj refuse-state-of-the-art." American. Society 

"l-°Su n t?^;, . EnVlr0nBtental En ^erin R Mylgion. Journal, Vol. 0102 (2): 

Major recent developments in the technology associated with energy recovery from 
in MTit ? B \? olid wa «" stream are presented. The quantity of refuse 'generated 
in the U.S., its. energy content, and its availability for utilization are re- 

The methods already proven and under development for. the conversion of 
stream, solid fuel. i-fm,i<i e i I. 



viewed . 



„„ - , ,~ Z — i r \" ««« uBveiopmenc lor. tne conversion of 

ItXa 4 80l±d Uquld fuel < 8 aseous fue1 ' ** d electricity are des- 

cribed in general terms and are further illustrated by detailed accounts of re- 
covery systems ploying the principles of methane recovery from sanitary land- 
fills A brief analysis is given, regarding the effects of .material recovery on 
the potential energy available in the waste stream. ' recovery on 
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I 1 ?*' I'u' " ¥ ° 0d - iTOa WaSte: ^eaf protein." In: (eds) Birch, G.G., Parker, 
?ubLSers? r ?^6. Food From Waste, pages 180-195, London: Applied Science 

CropJfrown pri^Trily as sources of leaf protein (LP) can be. grown on land un- 
suitable for other crops. Many agricultural by-products c^uld also be utilized 
in LP production. Sugar beet tops and potatot haulm in the^nited Kingdom are 
tlt\/Z S ^% S T Ce9 ° f 50,000 tons of LP; tmd while other' vegetable wastes , 
would be difficult to collect, they could also be utilized as LP sources. The "' 
potentialities of tropical by-products have been less fully explored, but water . 
weeds are an immense potential source of LP. Their 'exploitation would also 
diminish eutrophicdtion and partly replace the present expensive control methods. 
LP extraction yields a partly dewatered fiber containing l%-2% N and a whey 
containing most of the leaf's soluble components. The former, which can be- 
economically dried, it cattle fodder; the latter is used as a substrate on 
which microorganisms can be grown or a source of irrigation water^_This pro- 
duction of LP should become more commonplace as the importance of ~ci-rcumventin R 
waste gains recognition. 6 

247. • 

Rolf e, P.J. "Food from waste in the present world situation." In: (eds) Birch, 

G.G., Parker, K.J. and Worgan, J.T. Food from Waste , -pages 1-7, London: 

Applied Science Publishers, 1976. 



The oil crisis, the balance of payment crisis, unemployment, inflation, the 
energy crisis, and. the shortage of fertilizers and water must all be considered 
in attempting to solve the world's food crisis. One new approach is the factory 
production of protein. Cellulose from waste paper can be used as an energy 
source for microorganisms to synthesize fat or convert inorganic N into pro- 
tein. Wastes from agriculture, effluents from food factories, and residues 
from food processing plants all have potential for conversion into food. Other 
residues can be converted into animal' feedstuffs. Wastes and residues unsuited 
for these uses may be converted by microorganisms. Since foods from microbial 
biosynthesis require extensive clinical and toxicity feeding tests before they 
are given to humans, their use as animal £eed is more feasible. Organic wastes 
can also be used as animal feeding stuffs if they are properly processed and" 
free of pathogens. Unfortunately, it will be dif ficult* to implement these 
schemes in the underdeveloped areas where additional food is needed most. 

248. * . 

frannenbaum, S.R. and Pace, G.W. "Food from Waste: An Overview." In: (eds) 
Birch, G.G., Parker, K-.J. and Worgan, J.T. Food From Waste , pages 8-22, London: 
Applied Science Publishers, 1976. ~ * . 

Direct human food production by fermentation of most waste materials is un- 
likely at present due to the problem of meeting safety requirements. Feed pro- 
duction is more likely, and schemes for fermentation of waste to animal feed 
ingredients are discussed. Economics is the overriding factor in theTdecision 
to implement any process. Although -many waste streams appear, to have zero or 
negative costs, there are often hidden costs in additional processing necessary 
to prepare the material for fermentation. Another significant consideration « 
is the availability of raw material with respect to quantity and distribution * 
in time. These economic factors are reviewed for a number of waste processing 
proposals with a view towards generating a unified approach to the problem. 

249. 

Committee on Solid Washes, American Public Works Association. Refuse Collecti on 
Practice, Chicago, Illinois: Public' Administration Service, 196oT~ 

This is a basic technical textbook on collection practices. The major emphasis 
is on truck collection principles and techniques. A discussion of r.ervice re- 
quirements using existing practices is provided. The methods provided are 
primarily well accepted, non- innovative. 6* 

250. 

Joint ^Commission on Rural Reconstruction. "Compost Studies at the Pirigtung 
Experimental Plant" Report - Organic Wastes -Section, Taiwan Institute Environ- 
mental Sanitation Provincial Health Administration Tapei, Taiwan, China. 
December, 1959. , 

A remedy to £he shortage of green manure acreage in Taiwan was urgently needed. 
To solve -&hl slather serious problem,- a pilot* compost plant was set up in 
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Pingtung City following these experimental studies, a full-scale forced-air * 
•bin-compost plant of 25 tons capacity per day was constructed. Si 
constructed as an experimental plant with a number of objectives in mind 1 
38-page booklet goes into great detail in the presentation of data on the bio! 
I ti t T PeC S ° f J tht coa P° 8tin 8 Process.. Graphs and charts are presented 
A comparieon is made of data concerning three different methods o/c^stL 
namely torced-air aeration, turning of windrowed piles, and a coa&oTcZpost 
that^as stacked, but not turned. A detailed discussion is included arTSe 
economic considerations of the operation. Proceeds from the sale of the com- 
post inmost equalled the total annual costs of operation. The description^ 
plant setup is expiated. * comparison Of the. cost of hand turnip with that 

IL TlTtl tl T^h* tbe method is mo^econSica in 

that it costs only about W) percent tha . of turning." 
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p'rets ^oarL'nr 1 ? by 0t * mU ****i«8 and Farming, Rodale 

rress, Department C, Emmaus, Pennsylvania.* 

Instructions are given for making compost on a "backyard" scale. The instruc- 

a^ 0 f 0 ZL^^1 CaCe80ri r , VlZ " l0Catl ° n ° f collection and asSmb- 

litrZli I 1 IV ° f r r equlp ?f nt ' option without power equipment, 
takes tTavoid tjt™ ^ com P°^* > ^^ring and turningVocesLrmis: 
materilL S?' Z com P° at ' ^ 8heet composting. A list of some common 

materials that make excellent additions to the compost heap is. given. It con- 
tains instructions on how to use compost. 8 
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•JSanitary effects of urban garbage and night soil composting." Chinese Medical 
Journal in English* Vol. Dl (6): page^402^12 (1975). medical 

IJj!/?*? inves tigates the -effects of composting to find simple but reliable 
criteria for sanitary evaluation of comporting and to provide scientific data 

• infor^M tl0n ° f ^ h , 1S "'i 0- Snd f ° r regular ^P^ision and inspection ?ne 
information provided may be useful in the decision-making process of establi- 
shing a solid waste^isposal system. 
/ 

253. 

"Solid wastes disposal and control." WHO Technical ^Report Series No. 484. 
Geneva: WHO, 1971. 

Solid wastes management ife detailed in this- reffert. The effects of solid wastes 
on health and welfare are evaluated arid special problems associated with de- 
veloping and industrialized countries are discussed. The. present .knowledge and 
technology regarding purees, haijdlin*, treatment, recycling and final disposal 
are described. The planning and TpWt ion of solid wastes systems are detailed 




« v f ^Wii KJ J, »WiJ 

and guidelines For policy and action are provided, 
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p.S. Environmental Protection Agency.' Solid Waste Management ■ in Residential 
Complexes , . Washington . D. C. : /Government Printing Office, 1971. 

This review examines the "state-of-the-art? of methods of solid waste collection, 
technologies, costs and applicability to different types of development are 
provided. An exploration is presented of some innovative methods of waste col- 
lection. Proposals for these installations are described. The impacts of dif- 
ferent methods of treatment are examined; not emphasizing -recycling. 

} ... ■ v 

255. " . . 
*■ •• • . 

WHO Expert Committee on Solid Wastes Disposal and Control . WHO Technical Report 
Series No. 48$, Geneva; WHO, 1971. 

« » . * • 

Source not referenced. 

r * ■ • ' * 

PESTICIDES, PESTS, AND PEST CONTROL 

256. * ' 

Aldrich, F^anldlbr D. and Gooding, Judith F. "Pesticides." In: (ed) Newberne, 
Paul M. iW ^T ati^ttances and Health. A Handbook , Part 1 9 pages 159-243, New 
York: Marce*%»Jtke)f , Inc., 1976. 




This paper testrftke the major issues relevant to pesticides and health. The 
history, of pesticWe use is provided. Biological properties of selected pesti- 
cides are- described and pesticide interactions are detailed. Included are ana- 
lytical methods for the determination of pesticide levels and a brief discussion 
of diagnosis and treatment in pesticide poisoning. This paper provides an in 
depth, current evaluation* of the relationships between pesticides and health 
proposed to date. It may be useful as a background document in this area. 

257. 

* 

Bakir, F. , et.al. "Methylmercury Poisoning in Ifaq: An inter-universit* report." 
Science , Vol. #181: pages 230-241 (1973). 

" ■ *J - - 

This paper discusses a very large outbreak of methylmercury poisoning in Iraq 0 
resulting in 6.530 cases and 459 deaths. The incidents have been associated 
wit tf Ingestion fcf seed cereals treated with organic mercury as a fungicide. 
Ingestion occurred in spite of labelling on containers and the coloring of the 
cereal. The results have been attributed to ignorance arid the shortage of 
available grains for human and animal consumption. This case study provides 
an example of a critical problem with some possible solutions. 
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Bang. Y.H., Sabuni, I.B., and Tann, R.J. "integrated control o^urban mosqui- 
toes in Dar es Salaam using community sanitation supplemented by" larviciding." • 
East African Medical Journal . Vo^. .-» #S2 (i) • pfK$ea 578-588 (1975) . 

^/""Srated control method for tie control of I types of urban mosquitoes 
and the housefly, using the manpower already available for community sanitation, 
supplemented by larvicidal application, is .evaluated in the Magomeni community 
of Dar es- Salaam. .This naper presents a method, of "integrated pest control that 
may be applied, after consideration of Specif ic . environmental influences and 
the biology and behavior of the particular pests, to otherVban locations. It 
is most useful as one example of integrated pest management. 

■ .» i-t'l 

259. •• ; ; . 

,MJ' " P ! 0blem8 of r f dent control in rural tropical areas." Bulletin o f 
the World Health Organization . Vol. #52 (4) : page 669 (1975) . 

Rodent control strategies, techniques and research needs in rural tropical en- 
vironments are reviewed and discussed with special reference to Mastomys nata- 
lensis, the possible reservoir of lassa fever in West Africa. In rural tropical 
areas, native semi-domestic species as well as domestic species, serve as dis- 
ease reservoirs for humans. The proposed method for rodent control involves 
an integrated research and control program with public education, personnel' 
training and environmental management as well. as rodenticidal -measures. This 
paper provides useful strategies for rodent control in rural tropical areas. 
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Brown, ,A.W. A. "Insecticide resistance and the future control of insects." 
Canadian Medical Association Journal, Vol. #100 (4); pages 216-221 (1969) . 

Insecticide resistance is stated to have developed in 225 species of insects-, 
mites and ticks, 97 of which attack man and animals. Tfte most" important are 
cyalodlene-resistance; DQT- resistance, and organophoaphorus- resistance . Re- 
sistance is due to single gene alleles; and the resistance mechanism developed 
is usually detoxification. Insects that have become resistant to DDT and cyclo- 
diene insecticides are usually combated with organophosphorus compounds. Other 
control methods include the introduction into a population of males sterilized 
by irradiation or sterilized by chemosterilants. The author states that the 
future of insect control will increasingly rely on genetic control as well as ' 
utilization of the safer, less persistent insecticides. - ' 

Brown, A. W. A. "Pest resistance to pesticides." In: (ed) Whir^tevens, Robert, 
Pesticides in the Environment, pages 457-552, New York:" Marcel Dekker, Inc., 

* '• ■* •, 

The nature and distribution of pest resistance is discussed with* examples in 
flies, mosquitoes, mites, agricultural insects, parasites on humans .and 
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animals, and stored products Insects. Physiological mechanisms of resistance 
for such compounds as DOT* Prolan, cyclodienes, BHC, orgatiophosphates, car- 
bonates, pyrethreids* cyanides, and arsenicals ar.e described. The genetics 
of resistance is discussed for the above groups of compounds. Elements <f or 
understanding the course of resistance are presented and countermeasures for 
resistance are provided. 



262* . . . i 

*' 

Daraie , R.F. , Johnson, D.R., Mulhern, T.D., and Pratt, H.D. "Mosquito Abate- 
ment for Pest Control Specialists," compiled by Pest Control Magazine . 

This paaphler describes the life cycle of the three genera of mosquitoes of 
major concern in the United States with information on, identification of 
specie^. It then describes methods of abatement within the sub-categories of 
physical control, biological control, and chemical control with specific meth^ 
odologies and equipment. The utility of this pamphlefc for develop in t nations 
will depend on the particular species to be controlled and other indigenous en- 
vironmental factors. It discusses the recent technologies in this field and 
-their relative costs in terms of equipment, manpower, and facilities « 

63. • 

Davies, J.E. , Barque t.-, A. , Morgade, C. f and Raffonelli, Ar "Epidemiologic 
studies of DDT and dieldrin residues and their relationship to human carcino- 
genesis. M In: Recent Advances in Assessment of the Health Effects of Environ- 
mental Pollution, International Symposium. Paris, France: World Health 
Organization, 1974. % 

>In contrast to dieldrln residues serologic and ^adipose surveys of the human 
DDT residue in the population of South Florida exhibited significant demographic 
characteristics in both tissues. Total DDT ^residues were higher in blacks than 
whites, were age and social class dependent ; higher residues being found in the 
less affluent in both races. Similarly, geographic distribution differences 
have been identified. These demographic and geographic distribution frequencies 
emphasize the significant contribution of non-dietary sources of DDT in in- 
cidental DDT pollution and the identification of clustering wifhfn homes and 
environmental studies in Bahamian island population implicated household dust 
a^a^ajor contributant to this type of pollution in tropical areas. When 
adipose surveys were stratified for these differences no significant differences 
in Total DDT adipose residue were observed in autopsy and biopsy comparisons 
from 122 cancer cases when compared with race, sex and social economically 
matched controls. Similarly, in separate comparisons of thepe residues in 24 
lung cancers, 14 gastrointestinal cancers, 29 breast cancers and 15 generalized 
metastatic carcinomas, no significant differences were observ^J. The com- 
plexities of; case control residue studies are described. 

♦ 

264. ' 

Davie s, J. , et.al. "The role of house dust In human DDT pollution.". American 
Journal of Public Health . Voir 065: pages 53-57 (1975) 

Studies were undertaken on a small Caribbean island (population ^ , 500) 

r 
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unsuitable for agricultural or horticultural development 
been sprayed aerially with DDT. The inhabitants were eng 
tourism. DDT residues in foods consumed by tfte islands 
were negligible. The results of a questionnaire indicate 
of pesticides including a 52 proprietory solution of DDT 
cockroach control. Paired samples showed much higher con 

chlorine residues in interior house dusts than inVteriorlsoils. The average 

^Tn^i reS i d ^ 8 f r * 48 l8landers were 27 P-P b (V es) A" 36 PP fa (females); 
for DDE 81 and 61 ppb; for total DDT 117 and' 106 pptL and for dieldrin 1.3 and 
1.1 P pb, respectively- These levels were higher than, in Dade County on the 
mainland where DDT was no longer available for domestic pest control 



id which had never 
;ed in fishing and 
in air and in water, 
■the widespread use 
>r domestic fly. and 
nt rat ions of organo- 
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Davis, Joseph H. , Davies , John E. , and Fisk, Arthur J. "Occurrence, diagnosis, 
and treatment of organopnosphate pesticide poisoning in man." Annals of the 
New York Academy of Sciences . Vol. #160 (1): pages 383-392 (1969)^ : — 

This paper presents a synthesis of a multidisciplined approach to poisoning in 
human beings from organophosphorus pesticides. Aspects of epidemiology, clin- 
ical diagnostics, laboratory data, and therapeutics are involved. The concepts 
provided reflect the observations of the* investigators within a specific com- 
-rounlty. , • 



266. • 

Dempster, J. P. "Effects of organochlorine insecticides on 
In: (ed) Moriarty, F. Organochlorine Insecticides; Per sis ten' 




ulations." 
snic Pollu- 



tants, New York: Academic Press, Inc. < 1975. 

The first fe*pic discussed is the reductions in populations due to direct toxic 
effects of pesticides, .due to secondary poisoning, or due to th6 elimination 
of pre^organisms. Increases in pest populations are discussed with respect 
to pest populations, non- target species, and replacement of one species by an- 
other. Other effects discussed include sublethal "and genetic effects. 

, ■ i 

267. / 

Durham, WIMiam F. "Body burden of pesticides in man." Annals of the N ew York 

Academy of Sciences . Vol. 0160 (1): pages 183-195 (1969) . " 

Storage .of pesticides, particularly the chlorinated hydrocarbons, is discussed* 
in this paper. Analytical methods for the determination of pesticide levels 
in various systems are discussed. The literature related to levels of chlor- 
inated hydrocarbons in living tissue is reviewed and reported associations 
between stored levels and health effects are discussed. 

<■* . • 

268. • 

* * 

Edwards, C.A % Persistent Pesticides in the Environment . Cleveland, jDhio, CRC 
Press, 1973. : ~* ~ 

The persistent pesticides, especially the organochlorine -insecticides, have 

i • - . * ■• •- . 
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conferred tremendous benefits on mankind by controlling the arthropod vectors 
of serious human disease and by greatly increasing yields of many crops. In 
recent years there have been many reportsW residues of persistent pesticides 
in air, rain water, dust, rivers and the sea, and in the bodies of aquatic and 
terrestrial Invertebrates, fish, birds, Wfaals, and man* The largest Wountf 
of residues occur in tissues ofc animals War the top of food chains, Vpaj?£i- m 
cularly predators and TOrnivores* and in fran\ The importance of these pepia-r 
tent residues in the environment has not yet )>een fully assessed* The occur- 
rence and persistence of pesticides is erli^cidrced in the physical environment 
and the biota* Persistant pesticides other >thip organochlor^nes in^tude^ irior- 
ganic pesticides, herbicid§^Jmigicides, otherXinsecticides, ^SancJ^CBp. Per- 
sistent -pesticides in the enviroESteiitr-^^ by the^sMe of alternative 
pesticides, better use of pesticides, r f»TnnvnT>r^ Vfi gij r 1 * use of sub- 
stitutes for pesticides; Government control of p&sticide use is discussed and 
the dynamics of pesticides in the environment is presented. Comparative' data 
on the amounts of residues in the environment are presented, shoving where the 
largest residues are and how they are concentrated room the physical environ- 
ment into plants and animals and from lower -organising into the high trophic 
levels of food chains* . 



269. \ * 

Eh rich, M* Ouellette^ R. and Cohen, S.D. "Toxicologic interactions involving 
dieftforvos (DDVP) Society of Toxicology; Fifteenth annual meeting: Abstracts, 
ages 25, 27, London: Academic Press, 1976. \ ✓ 

Male mice were given dieldrln (16 rag/kg, po) and sacrificed 4^d later.* Liver 
binding in vivo of malaoxon (MX) and paraoxon (PX) were increased about 502. 
DDVP binding was unaffected. DDT (50 mg/kg, i.p.) given 4, 2.3 and 2.5 d prior 
to sacrifice increased by 30% the binding of DDVP, but not that of MX dr PX. 
In similarly treated mice, neither DDT nor dieldrln affected DDVP's in vivo 
anticholinesterase (antiCHE) action, but pentobarbital sleep time was decreased. 
DDVP (30 mg/kg, i.p.) and mfcthyliodide (CHjI) (135 mg/kg, po) reduced liver 
glutathione (GSH) concentrations by 20% with % hr. and 53% .within 1 hr. , res- 
pectively. However, Of^I given 1 hr. prior to DDVP did not alter DDVP's antiCHE 
action, suggesting tjrat in mice most DDVP^detoxificatlon is not GSH-dependent . 
Combined inhibition *o£ binding and GSH- dependent detoxification by triorthotolyl 
phosphate (125 mg/kg, i.p.) and CH3I (135 mg)kg» po), given 18 hr. and 1 hr. , 
respectively, prior to DDVP did not affect DDVP f s~ antiCHE action. Hepatic A- 
esterase activity was 1,160 tumble of DDVP metabolized/g/min and may be sufficient 
to account for DDVP detoxification when both the binding and^SH patfiways are 
blocked. DDVgP (25 mg/kg, i.p.) potentiated the antiCHE actionVjf MX (10 mg/kg, 
i.p.) given H hr. after pre treatment. This was associated with a 68% reduc- 
tion in hepatic m binding after DDVP. DDVP toxicity was not altered by the 
other toxicants but it potentiated MX toxicity. 

-270." 

Farvar, M.T., Winter, M. and Thomas, M.L. "Pesticides in developing countries- 
significance of chlorinated hydrocarbon residues in human milk from Central 
America," International Conference on Environmental Sensing and Assessments 
Vol. 01, New York: Institute of Electrical and Electronics Engineers, 1976. 

Or gano chlorine residues in human milk from Livingtori', LaBomba, Asuncion Mita, 

■ ■ ■ ' \ 

* ■ \ 



Cerro Colorado, El Rosario, Guatemala City, /and Nabaj, Guatemala were analyzed 

munftv SIT— ■° ,M f V : u"*?*"*' *** averagi values^ DOT L^ach com- 

S L^'T' 611 f th thS WB °- FA0 acceptable daily" intake of 0.O05 ig/kg 
JndLr , : Bal ? C3USe ° f ^udlly high residues of DDT in humaTmUk is 
indoor spraying by malaria eradication teams. . When indoor spraying of DDX is 
stopped, the residue levels in human, milk drop rapidly in a matter ofa Sw 



lh» h ^^nr L ;J ,Terat i 8e ! iC * muta » enlc « and carcinogenic effects of insecticides/ 

i„. Advances in Assessment of the Health Effgctg of E nvironmental Pnil*! 

tion, International Symposium . Paris, Prance : • World Health Organization, 1974 . 

l h tllrill nC J ea3 iT 6 ° nCer ? over the P°« ib le topological hazards posed by * 
cidir I^?^ r0naent ! 1 J ChemlCalS includln 8 industrial ppllutants, pestl 

fiSiiT 1 ? S ! d drU88 ' elther ^nsidered singly as a class or speci- 

tJeir^LuL COab , lnatlon - A nuffib « ° f insecticidesTbased on aspects of 
their ubiquity, persistence, presence, and/or concentration in the food chain 

sou" ^ or D oten t r i^ 0lQ ^ Cal "* ?<? iCOl ° 8lCal P»*«". ecMtStS majo " 

P f ial Gnvlronmetltal hazard to mammal species -including man. How- 
ever, there exists considerable disagreement concerning the scientififassesl- 
men^of, effects (notably teratogenic, mutagenic and cartinogenJcf^LsT 
age^s, primarily because of the variety of testing procedures empLyed rtth'in 
the three major areas of toxicity, hence complicating comparisons with Liny . 

°* e ™*l f Si?S ^v^^r 8 reC ° 8nltlon ana 8 intSpretation. Ifi^U 
fl!l . y I extrapolation and relevance of experimental laboratory 

findings to man To permit a more orderly assessment of the above effects the 

tlti t i?ffr la , tl0 r hlpS betWe€n teratogenicity, mutagenicity, and cSino- 
rg^nicity will be cited as well-- as the most salient features of the respectiT 

h^om! 8 proc ^ d y re8 employ^ with concomitant clarification of their principles,- 
problems, and interpretations. F F », 

27?. . « • 

* 

Hayes Jr Wayland J. "Pesticides and human toxicity." Annals of the New / 
York Academy of Sciences, Vol. 0160 (1): pages 40-54* (1969). 

Ine 8 rr a t!r < OUt i ine8ithe e f^ io1 ^ ° f Poisoning by pesticides and summarizes" 
1^4 a! SS - ety< Concluslons are drawn, based on the epidemiological 

evidence discussed, regarding safe handling and exposure limits. 

• "it * ■ ' 

273. / X. ■ 1 

a^rwiiktos^r^^. Toxlcol °^ 2L^£0e&, Baltimore, Md. : The Williams 

J™!/ 6 *' proVideS a comprehensive discussion of ^n^toxicology of pesticides. 
Types usages, and benefits of pesticides are detailed General principles of 
toxicity such as dosage are presented. ExtensiveVsc^J^ are^vided for ■ 
the general principles of metabolism, the nature oSiirrW^. ^udies of pesti- 
cide exposures in humans, recognized and possible%xposures tolnd effectaof 



pesticides, diagnosis and treatment of poisoning, prevention of injury by pesti- 
cides* effects on domestic animals, and effects on wildlife* This text may.be 
useful in understanding the toxicology of pesticides apd it also provides useful 
methods for prevention, of injury. — 

H^lden^NA.V. "Monitoring persistent * organic pollutants." In; (ed) Mbriarty* F. 
nr^W»i i^i ne Insecticides: Persistent Organic Pollutants . New 'York: Academics 
Freas^Inc. »"1975. 7 ~ ^ 

This paper discussed numerous factors involved in monitoring organic pollutants. 
Purposes for monitoring and types of pollutants that persist are presented. 
Selection of samples from soil and sediments , water , air and precipitation, 
vegetation, invertebrates, and vertebrates is discussed. An organization for 
monitoring programs is provided.. . 

■ ■ . /A 

Jager, §^W. Aldrln g Dleldrln, Endrin and Telogrin . Amsterdam; Elsevier 
Publishing Co., 1970. / 

A brief introduction to the Various health asp& of pesticide use ls\>rovlded , 
followed by a discussion of the relevant toxicology and of certain general "prin- 
ciples of toxicology. A study is described in wH^Lch people were moniJrtSred by . 
determining insecticide levels in their blood chromatographlcally. A\review 
of animal and human toxico logical data from the literature 4s ^rovidej 

• \ 
276. . . * 

* .* 

-* . <> 

Jones, B .R. , The prevention of blindness from trachoma. Transactions of the 

Ophthalmologics! Societies of the United Kingdom . Vol. #95: pages 16-03 (1975) « 

This paper discusses the problem of trachoma — its cause and effect and the 
. f$ct that it is one of the few blinding diseases that can be prevented by ^aanl- 
tary' measures primarily. It is a -major problem in rural underdeveloped areas, 
especially £n children and may be transmitted from eye-to-eye by direct con- 
tact between children, spread by fingers, use of face-wiping cloths, and trans- 
mitted by flies. The disease organism, Chlamydia, has been found inside the 
eye-seeking flies cbmmonly found around nasal and ocular secretions. Proper 
sanitary measures and fly eradication are suggested as means of prevention. 
This provides useful information on the transmission of trachoma. 



) 
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Klemmer, Howard W. "Human health and pesticides- commtmity pesticides studies. 
Residue Review . Vol. #41, pages 55-63 (1972). 

Five years of research by the Hawaii Project are briefly reviewed. A high 
rate of pesticide use is noted for both rural and urban areas x>f^ the state. 
In a random survey of %h$ city and county of Honolulu, usage* of pesticides 
Was found to correlate positively with sinus trouble, asthma,- and bronchitis. 



SfSi^rr 1 U8ase /? P^ticides has * eeil exttosively 8tudied.' In one study, ^ 

meteor health*?* l^rT h — *— C °" elate4 difLeuiW 
necers or Health in more than 300 volunteer participants, levels of common 

organochlorine residues and of pentachlorophenol in the em of theBe^Evi- 

Potents°o7th« ed Wlth 0C f P fJ 0nal W ° 8ure cl «™. en ZyTO and protsln co^ 

°l the «*™m, and with other clinical parameters. This paper discussed 
possible health correlations with pesticide exposure. ~ discusses- 

• - » 

• -278. 

* 

Kraybill, H.Ft Pesticide toxicity and potential (for cancer: a proper perspec- 
tive. Pear Control . Vol. #43 ^12) : page 9 (1975) . perspeo 

* * ■ ■ ■ 

I?f?^! PCr f^^^Pestlcide toxicity, the 'potential for csncer^and the sie- 
lli ^H f ****** toxicity. Of the pesticides tested, iniect^ides show - 
the largest percentage distribution for carcinogenic activity with the or«ano~ 
chlorine compounds -usually showing the most carcinogenic activity: Xhe pr£T 
*? fhe assessment of risk are the body, detention t^ an^Loy 
- burden « freehold levels, safety margin for susceptibles in a population' time 

overloading, and epWologi^ _ 



279. 



Kraybill Herman F. (ed) "Bioiog'icar effects of pesticides in mammalian svs- 
(Si). ° f ^ Y ° rk ACBdemy of Sci ™*°> Vol. *160 I!7f pag^s L422 



This document provides a collection of papers presented at a conference^ - . 
Biological Effects of Pesticides in Mammalian Systems. Jopics ZclTde- general 
aspects of pesticide use- pesticide r^idue analysis, n^taLli^ of pe^tif ides 

227*7* T d d lT ih "? i0a ° f P^" e residuea. bLche^ical effec^fMo' ! 
chemical and pathologic'- af fects/^toxicology and physiology, and perspeJtivrin 
biological and clinical research on^.pesticides. This publlcatlc^ancTudes the 

J l0 V blol<?g f5? ^ct», of pestifelde's. However, it,may not be useful to the 
developing native in providing pttsfcj*.. technic^! or m^thoLlog^arap^oactes 
to solving problems fel«^ to pesticides'. * appxoacnes 
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eflects^'a tmdC ^T, °' ■ P"«cid..s Physiological and behavioral 

aJ t arbamate .««Vowd. ,i Society of Toxicoloty: Fifteenth annual 
meeting: Abstracts, page 27, London: Academic" Press, 1976. . ■ 

'i* . y . ' . 

f" 6 !^! S Eat /^.erythrocyte, and brain cholinesterase activities 'after 

I 5 ° g/ke ° f ^benzothienyl-N-methyl carbamate (Mobam) were 

compared with decrements in spontaneous motor activity and changes in the - 
performance of a rapidly acquired conditioned -avoidance response produced "by 
this compound. Effects were observed with all 5 measures at dosages producing 
no obvious clinical signs. A dosage of 2 mg/kg depressed plasma, and erythrocyte 
cholinesterase activity and decreased motor activity 15 m'in. after injeltion 
>t only higher dosages (3-5 mg/kg) depressed brain cholinesterase activity 



qud avoidance performance.^ A possible explanation ia that the depression in 
spontaneous motor activity with the lower dosages is related to peripheral net> 
vous system cholineaterase inhibition while the n effects of higher dosages on 
avoidance performance are % related to depressed brain chollnesterase activity/ 

» f ' 5 £ ' ^ • 

t« " V ' 

- ■ \ ' ' • 

Loomi's, E.C., and Boardman,. R.M t (Bda) '"Bese.arch on Moequitpes - 1975? a report 
by the agricultural station end U.S. Schools of Public Health." Division of 
Agricultural Sciences, University of California, 1977. ' 

This publication Includes a description of numerous studies in mosquito pqptrol. 
the method's practiced are either biologic > genetic or chemical in nature. TJie . 
biologic control methods presented include the introduction of mosquito fish, - 
parasitic roundworms and flatvorms, and fuijgi into breeding waters to feed on 
mosquito larvae. Chemical control measures include the use pf synthetic pyre- 
thrum compounds, insect growth, regulators and other novel insecticides • The 
economics of mosquito control are discussed as w£ll as public health aspects of 
mosquito research* this publication reflects research on certain species of 
mosquito in California. The techniques may or xlay not be applicable to other 
parts of the world. • 

282. * ^ / ' 

* - 

Mat ass lan, R.M. and Ibrahim, J. "Rats, flies and mosquitoes of Lebanon: Pests, 
reservoirs and vectors of disease." 'J. Med. Lib an . Vol. #27 (4) : pages 375-381 
(1974). . 

This review discusses the roles of rats, flies, mosquitoes and fleas in the 
transmission of disease. The role of vectors in the transmission of arboviruses 
is described. Effects of bites and stings are discussed. The relationship of 
sanitation fo disease prevention is discussed.* Animal reservoirs, such as 
cattle, dogs and swine are mentioned and certain specif ic , diseases, are dis-S. 
cussed: dengue, baclllary dysentery, leptbsplroais, malaria* plague, rabies, - 
salmonella infections^ typhus and trichinosis* ■ ^ < 

' . • < 'w'1 • . . • ' . * ' 
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Met calf, Robert L. "The chemistry and biology of pesticides." In: (ed) White- 
Stevens, Robert, Pee^cJ4ejjLnJhe^ pages l-l^; New York: Marc*l 
Dekker, Inc., 197TT • 

This paper provides a detailed discussion of the major types of pestlcidefi: 
fungicides, herbicides t insecticides, molluscacides^ nematocides,' and rodent i- 
cides, A total of more than 600 chemical compounds are described with major - 
tgnphasls placed on basic chemistry of the compounds, the relationship of struc 
tore to pasticidal activity, the physiological and biochemical mechanisms ofr 
action, the general biological activity of the compounds, had their mammal lax 
toxicology* This chapter may be useful as a condensed handbook of the propel 
ties and uses of pesticides. 
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. Moore. N,W "The ecological approach to' pesticide's sod Its relevance to human 

in J?I <e t\ n ™ e ' G - miVyn *» d L ° ralne ' A. ' Environmental mSL>. 
London: William Heinemann, Medical -Books Limited, pages 110-118 (1973Y 

. This paper 'describes some recent studies on the effects of pesticides on wild 
organisms and indicates their possible' relevance to medicine. Studies of acute 
and subacute effects are discussed; The author stresses the need to account 

• ;!L!? 0 J? 8 S ********* * staying pesticides and describes a complex in- 
otter factors' ■ glVen a population-^ organisms, and many 
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f°^" ty 'J' (e ^ } QrRanochlorlne Insecticfiden ; 'persistent Organic Pollute . 
London: Academic Press, Inc., 1975. ~ ^*"^ . 

d # *2T M th ^ OT ^ ao ^ 1 ?^ insecticides and proposes that through 
knowledge of these compounds, understanding may be gained of other pollutants 
in the environment. The first three- chapters focus on the amounts of residues 
present: ^ to monitor them, the relationship between exposure and size of 
rescues found in animals, and why different animals may acquire different resi- 
dues from similar exposures. The .next two chapters discuss the effects of 
residues on animals: single individuals, and populations. The final chapter 
discusses some of the economic and legal constraints that exist, or couldbe 
imposed, for the eontrol of pesticide use. * 
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6-7 b a975) C * T * " Global P ollu 'tots. M Technology" Review, Vol. #77 (3): pages * 

Two environmental surprises of the late' 1^50' s and early 1960 »s were the dis- 
covery of DDT and other chlorinated hydrocarbons in remote parts of the world 
and. the strong tendency of these substances to bioaccumulate. • Widespread 
dissemination of these relatively insoluble and nonvolatile substances is now 
attributed to* unintentional but nevertheless large-scale direct dispersal into 

4*u cov ®} atllls!a j lon . f *om porous soil* with evaporating rain water, and 
appreciable direct volatilization over long -periods of time? Water transport 
. is relatively unimportant for dissemination; fish kills of dramatic magnitude 
are usually traceable to direct application, or deliberate discharge into, . 
natural waterways. Transfer into .water by being >ound to eroding soil parti- 
cles can, however, be important for individual pesticides, such as aldrin and 
heptachlor. The deposition of such contaminated sediments can fead to very 
high local accumulations of residues; such 'pollutant traps Include reservoirs 
in the American Midwest, the lower Great Lakes, the Baltic Sea, and semi- 
encl^sed^ijiarlne basins such as the Gulf of St. Lawrence, Sah Francisco Bay, 
the. Irish Sea, and the Japanese Inland Sea. The formulation of models for 
global transport of persistent chlorinated hydrocarbons is now possible. The 
major sinks are biodegradation in soils and sediments, photochemical degrada- 
tion, sequestration in shallow-water, sediments, and transfer to the deep oceans. 
Some quantitative development of these models have given plausible results, 
but they are still largely empirical., , * 
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* « • 

Oser, Bernard W "Toxicology of pesticides to establish proof of safety." In: 
V (ed) White-Stevens, Robert - , Pesticides in the Environment » New York: Marcell 
Dekker, Inc., pages 411-456, 1971. ^ *~ 

% The typical means of testing potential hazards of pesticides is by toxicological 
tests w£th* laboratory animals from which safety levels for human exposure are • 
established. The assessment of occupational hazards is discussed. The .tests < 
involved include dermal toxicity* mucus membrane and eye toxicity, inhalation ^ 
toxicity, oral toxicity, reproduction and teratology', and carcinogenesis. The v ^ 

inherent limitations in the use of animal toxicity data for human safety stand- 
ards are discussed.. The problem of assessing the "no-effect" level is pre- 
sented ^nd the issues of safety factors and tolerance levels. A brief discus- 
sion of toxicological 'tests of pesticides on human beings is provided. \ Esti- 
mations of hazard to fish and wildlife are , discussed. 

» 

288. ' * * 

t 

Pollack, Bernard L. , Ebenstein, Howard and Ernsberger, Mary. "Pesticide Safety." 
Peace Corps Information Collection and Exchange, May, 1977. 

this publication discusses the toxicities of some common pesticides including 
fungicides, herbicides, insecticides and nemat ocides - These st\bst$nces are 
classified by degree of danger based on oral and dermal LD50 data from white 
male rates. Safety guidelines 3re provided for storage and application of 
a pesticidS^TT Symptoms of pesticide poisoning are described briefly and first 
aid measures are described. This is* a useful pamphlet to distribute to the 
lay person and is written at a simple level. 

289. f . 

Seiber, J.N. and Woodrow, J.E. "The determination of pesticide residues in.air." 
International (inference on Environmental Sensing and Assessment : Vol. #1. 
New Yorker Institute of Electrical and Electronics Engineers, 1976. 

1 r \ * * 

The 'methodology and relative merits of various procedures available for deter- 
mination of pesticides in ait are discussed, with emphasis on sampling methods 
for monitoring ambient . concentrations. Static sampling methods, in which no 
mechanical concentration of the air precedes determination, and dynamic methods, 
in which a collection device is used, are examined* 

290. . v N * 

Sh Irak in, Michael B. "Summary or\ the Conference on Biological Effects of Pesti- 
X cides in Mammalian Systems." Annals qf the New York Academy of Sciences ,' Vol. 
0160(1): pages 418-422 (1969)T*| : ~~~ 4 . 

, ThiS paper presents a summary oftLthe concepts presented in the conference and 
proposes certain conclusions and Vitern§tive solutions to the pesticide and 
health issue. The author expresses his personal viewpoints on the nature of 
the problem and proposes areas or research which he considers most critical. 
Suggestions are posed for societal actions for the control of the pesticide 
hazard. 
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• Sholdt, L.L., Brothaus, R.H., Schreck, C.E., and Gouk, H.K. Field studies using 
repellant- treated wide-mesh net jackets against Glossina morsltans in Ethiopia. 
East Afric an Medical Journal . Vol. #52.(5): page 277 (1975). ' . 

Compared the effects of five insect repellents on jackets in terms of how well 
they protected against the tsetse fly, vector of trypanosomiasis, for how long, 
and in terms of any apparent effects on humans. 

■ . ■ # 

292. • 

Simmon, V.F., Poole, D.C. and Newell, G.W. "In vitro mutagenic studies of 

twenty pesticides." Society of Toxicology: Fifteenth annual meeting: Abstracts. 

page 33, (London: Academic Press, 1976. . ♦ 

The following pesticides were evaluated for their mutagenic potency in 4 micro- 
bial assay systems: folpet, captan, methyl par a th ion, parathlon, malathion, 
bromacil, guthion, azodrin, pentachloronitrobenzene, phorate, dinoseb, dursban, 
oonuron, monosodium methahearsonate, disodium methane arsenate, cacodylic acid, 
fenthion, trifluralin, methonyl, and simazine. The assay systems employed in- 
clude the histidine reverse mutation system in 5 strains of Salmonella typhi- 
murium, an assay of mitotic recombination in a diploid strain og Saccharomyces 
cerevisiae, and relative toxicity assays in Escherichia coli and Bacillus sub- 
tilus. A mammalian metabolic activation system using the liver of rats which 
had been treated with Aroclor 1254 was used in all of the assays except the B. 
subtilia assay, Folpet, captan, and bromacil were mutagenic and all of the 
assays. Azodrin, cacodylic acid and guthion increased mitotic recombination xn 
S. cerevisiae. Dursban and dinoseb were more toxic in repair deficient strains 
of B„ submit and E. coli than in repair proficient strains of these organisms. 

v 

293. * 

Stefinbrlnk, H. Laboratory experiments with a view of combating cockroaches 
with the aid of boron preparations. Z Ges Hyg 22 (6): page 419 (1976). 

Borax and boric acid were tested for effectiveness in killing Blatella germanica 
L and Blatella orlentalls L and found to be effective. These substances are 
also found to be of low toxicity to term blooded animals. Needs farther testing 
before human use." *• • 

294. 

Tschirley, F.H. Pesticides in relation to environmental quality. In: Environ- 
mental Quality and Fo od Supply. Ed. P.L. White, Futura Publishing Co., Inc., 1974. - 

This Is a general discussion of some environmental concerns with pesticide use 
and other alternative means of pest control, ,, The pests of concern are primarily 
agricultural and some of the techniques described may be less applicable to dis- 
ease vectors. Primary concerns of pesticide use are toxicity to animals and 
humans, and persistence in the environment. This paper provides a basis for 
understanding the environmental ramifications of pesticide use. 
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Vandekar, M. "Effect of pesticides on physical health." International Confer- 
ence on Environmental Health . Pages 9 7-103 , Primosten, Yugoslavia t 1973. 

The effects of pesticides on physical health are discussed, focusing primarily 
on human data. The primary sources of data are discussed; consumption of food 
containing residues, occupational exposures, and accidental poisoning. 



296. 

Victor, P. A. and Manse 11, W.M. "Perslsteri^pestitides : An economic and legal 
analysis." In <ed) Moriarty, F. Organochlorine Insecticides t Persistent 
Organic Pollutants , pages 249-296, New York: Academic Press, Inc., 1973. > 

This paper provides an economic analysis of the' persistent pesticide issue. 
Topics discussed include: economic and political context of agriculture in 
mixed economies, a micro-economic analysis of the farmer's decision to use a 
persistent pesticide, and the decision-making framework. Legal aspects of per- 
sistent pesticides include various common law, statutory law and international 
aspects of pesticide regulations. ' 



297. ' " 

Application and Dispersal of Pesticides: Eighteenth Report of the WHO Expert 
Co mmittee on Insecticides, Geneva , 1971. WHO Technical Report Series No. 465. 

This report describes recent research on hand-operated compression sprayers — 
the mainstay of most insect control operations. The problem of nozzle tip 
erosion is discussed. The effectiveness of insecticides due to optimum particle 
and droplet size is discussed and methods of determining droplet size of aero- 
sols and 'sprays are described. Other equipment, both manual and power-operated, 
are considered. Spraying from ground level versus from the air, are discussed. 
This report may provide useful information on optimization of the safety and ef- 
fectiveness of pesticides. 

• • * 

298. , • I 

' "Toxic hazards Of pesticides to man." WHO Technical Report Series No. 227. 
Geneva: WHO, 1962. 

This report discusses the hazards involved in pesticide use. The need for alter- 
natives are discussed. Hazardous situations such as accidental exposure, and 
protection against exposure are addressed. Based on the information provided, 
extensive recommendations are presented for the control of pesticide use and 
the protection of populations frqm hazardous exposures. 
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**Use pesticides correctly, a guide for commercial applicators. 11 tJ.S. Department 
of Agriculture, U.f>. Environmental Protection Agency. 

This pamphlet includes a description of common pests , including those carrying 
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human diseases, those causing discomfort, agricultural pests, and those caueine 
other type^of nuisance. Some basic principles of pest control are presented 
and pesticides are classified and described: '9^mJS^^LSS!T^L±^ 

mr;a2hSt1 fl aPP ^ Catl0n mA laWS — -^tions are^scussed 

grans ^t !av h f " level with numerous pictures and dia- 

?S7'a< T b f " SGful 111 P^senting certain basic concepts of pesMcide use 
to individuals with no previous background. pespcioe use 



RADIATION 
300. 



Issu^rseriel'^rf^r contan,lnatlon - " (ed) Commoner, B., Environmental ' 
issues Series, New York: Harcourt Brace Jovahovich, 1976. ~ 

^ts^Lto^Lln^^ 8 f ""f e t by thE tet «» d «<**» « man-made radioactive 
agents into the environment, and the gains that can be made by reducing them 

e^Iua'tloTo^h^ "T "* ° f de ' er ^ these dang^? anl ST" 

^i^^!" °5 their environmental impacts are set forth, and a comparison is 

mcitv Ind tTJr the benefltS expected.. Conservation of elec- 

tricity and replacement of power generated with nuclear* reactors by solar ener sev- 
ere considered as alternatives to the breeder reactor. Radioactivity in thT 
environment and in people, and nuclear tools for medicine .research ^d Indus- ■ 
JZJ ? lsCU8 f d * Conventional military weapons vs. nuclear weapons are co^ 
'^fT inClude UnltS ° f ^^ement for radioactive materials ZT 
*£ZL«IV radlatlon Protection guides fpr normal peacetime activities and for 
^Mgational exposure, and a table of selected radionuclides. 



SSI' J - J' , iI? e ,i 1 * Sper8al of ^dioactiye matter by evaporation." Health 
PhySics. Vol. #25 (6) pages 593-598 (19730 ' \ « 

. . /' 

SlT^fJ^i^ 1001 ^ 18 Calculated for . radioactive substances that do not' 
have a negligible vapor- pressure under normal conditions of temperature and 
pressure. The maximum permissible concentration in air is readily attained for 
many compounds. A classification according to the degree of danger X 

g"en conStions° rat ^ ^ * calculated *°* ** «4°«nd under 
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i . * 

Cohen, B.L. "Dose consequences frori airborne radioisotopes." Controlling 
Societ™? !976" 6ntS ^ ^ CyCle Hinsdale, 111. : American Nuclear 

• "'*•. - 4 

Models are developed which estimate doses administered by internal deposition 
du^TfX radl f lon - ™ e dose to the respiratory system depends on the pro- 
duct of the amount of radioactivity deposited and the- time 'it remains there. 

0 radioactivity which reaches other, organs and its time of resi- 
tSrtJSXZ f COfflbined to * iv * the ! radiation dose to various body organs per 
uCi inhaled of any given radionuclide. - The early effects of very larle 



radiation doses, i.e« , hundred of 'rem or more, on the human bone marrow,/ lungs, 
gastrointestinal (G-I) tract, and thyroid are discussed. The doses which 
cause sterility, cataracts, prodromal vomiting,' and undesirable prenatal effects 
are also given. The primary health effect to exposed individuals occurring 
years after exposure is cancer, and the BEIR report risk model is used to pre- 
dict the risk of leukemia and lung, G-I tract, breast, and bone cancer. The 
BEIH model is also used to predict the genetic effects of radiation to the 
gonads* 

. .. t , • 

303. 

I- ' 
Davis, J.C. "Coping with nuclear wastes." Chemical Engineering , Vol. #81 (2): 
pages 82, 84(1974). 

Techniques for reducing vol and for packaging nuclear wastes are described* 
Information is provided on the accidental spillage of 115,000 -gal, of highly 
radioactive wastes at the Han ford Plant near Richland, Washington, in April, 
1973;, surveillance and sdlidification jjethods; preparation of salt cake, and; 
the use of Radwsste, a process which seeks to utilize radioactive wastes to 
sterilize sewage sludge. 

304* 

Dugle, J.R. and ^hibault, D.N. "Ecology bf the field irradlator-gamam area III. 
Revisions to .botanical' methods and vegetation sampling procedures (AECL-4135) . " 
Atomic Energy x>f Canada, Ltd., 1974. 

The botanical field methods to be followed in the Field Irradiator-Gamma area 
are ^escribed, with the. principal method involving the use of sampling quadrants. 
All .quadrants, plots, and vegetation of special interest were mapped and marked. 
The parameters samples, which* include species numbers, diversity* and within-, 
species changes, will allow a comparison of pre-and post-irracfiation levels. 
Information is provided on biomass measurements, trees for grbwth study, leaf 
canopy, invasion of weedy plants, radiation-altered plants, and radiation . 
disometry. The projects will be carried out in a quarter^sectioji of mixed- l 
boreal forestr within the Whiteshell Nuclear Research Establishment's controlled 
area (Manitoba). . V 
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Forester, W.S. "Environmental radiation under attack." Environmental Science 
and Technology . Vol. 07 (13): pages 1104-1105 (1973). 

Environmental radiation has 2 major sources ,^Pftural background and medical 
usage. Radiation received during jet plane travel, from nuclear weapons fall- 
out, and from nuclear power p^ant emissions, while not major sources, must be 
considered important areas of radiation exposure. It has been estimated that 
by the year 2000, 314,000 !><iman deaths will be attri^t^ble to radiation- 
induced mutations, which can cause human developmental variations, stillborn 
infants, and other problems. There are also nonionizing sources of radiation 
including microwave ovens and heating equipment. These sources employ UV, IR- 
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h^f ^ff ? adiatlo » «° rLio frequency radiation. Hisk- 

h *Z it coat-effectivetiwa asseaemente have been suggested to logically de- 
cide the worth of any given effort to reduce the risk of environment S radiation. 
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Usages' ntnMwJ) - i0n ° f radl ° actlve Health Physics , Vol. #27 



22T P^ 0 ^ 1 ^ ^/^sificatijn of radioactive wastes are reviewed. The 
need for standardized waate categories could be satisfied by simply defining 
the meaning of the terns in commoj use. The claaaifice^ion of ^aLa wouS be 
into 2 groups: the 1st formed by waatea requiring relatively short-term con- 
tent and acceptable for disposal by shallow burial; the 2nd would contain 
logJc formal * 1(mg ' tm ^^ainment and destined for disposal in dee^S 
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SSEJ* i T i'** m t A 5 Ked ' J * U * "Meas^etaent of short-range *adiationa.» 
Technical Report Series ^>0 , International Atomic Energy v Agency, 1974. 

The measurement of low-energy X-rays, low-energy particles; and all parti- 
cles is covered A small part^f the discussion is devoted to the measurement 
±lit? * radia ' lon8 ln the»crowave region of the spectrum. tof o JSS ' 
£2 2a TT5 ° f ra i i8tion M°logical considerations, methods of measure- 
ment and detection, choice of instruments, calibration of instruments, and 

II ?ff r f *u e fr fTOm ** * at various depths to tissue. 

Specific topics include sources of short-wave radiation, biological and related' 

^w t !r , . i0BlXa ! 1On f** i-truments, gas- proper tional dftettort, SSger- 
Muller counters, the scintillation detector, liquid scintillation counting, 
semiconductor nuclear radiation^etectros, solid state dosimetry, anFmonltoring 
of external sources of. various types of radioactivity 8 
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Girardi, F. and Bertozzl, G. "Radioactive waste: Present problems." Suelear 
Sc ence Abstracts Vol, #30 (9): Lg 2495 (1974). Also in ^sWtraT vDl? 
#13 (1): pages 23-29.(1974). \ 4 a . ' 
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2 Ut8t v Garret » W ' R - ^ Pa yne, HiC "Rationale for radiation protection " 

Health Physics.' Vol. #26 (4): pages 313-318 (1974). protection. 

Suggestions are made for a more quantitative rationalefcfor radiation protection. 
An approach is discussed to which external fields, or the response of suUablf 

bxiit^r<f <^ ^o the tto^-dependent proba- 

bilities for specific biological effects' in a given species. Detector and com- 
pute technologies are emerging which make such a system possible. Suggestions 
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are offered for biological experiments which will maximize the usefulness of 
radiation effects dat^Au isp lamenting the subject rationale and in understand- 
ing biological effects. • : 
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Kahn, B. "Background . measurements in monitoring radioactive effluent. 91 Control- 
ling Airborne Effluents from Fuel Cycle Plants . Hinsdale, til.: American Nuclear 
Society, 1976. ' . ; 

The radiation background at nuclear facilities is discussed wit^h regard ttf the 
measurement of airborne effluent in the environment. The efflitent can be de- 
tected by measuring the increase in* the external radiation ^ose rate or by col- 
lecting and analyzing airborne radionuclides. The contribution to ambient radia- 
tion and Radionuclide levels^ by cosmic rays, cosmogejaic radionuclides 9 terres- 
trial radionuclides in the ground and air, and human activities ar$ Indicated. 
Typical radiation dose rates in air and concentration ranges of the more impor- 
tant terrestrial and airborne radionuclides are listed. Dose rates of 0.1-10 
nirad/yr f*om photon-emitting airborne effluent can be measured, in the order of 
increasing sensitivity, with passive detectors such as thermoluminescent dosi- 
meters, sensitive continuously recording detectors such as pressurized ionization 
chambers, and scintillation detectors 'with spectrometers . Procedures are also 
available for collecting and measuring airborne radioactive particles and gases 
in effluent at concentrations corresponding to* these low annual doses. 

,» 

311. ' 

Landau, Ev "Health effect of low-dose radiation: Problems of assessment." 
International Journal of Environmental Studies . Vol. #6 (1) t pages 51-57 (1974). 

No successful systematic representation of the risks Associated 'with exposure 
to ionizing radiation at low dc^ses currently exists. Health effects of low- 
dose radiation as environmental hazards cannot be derived from experimental 
work alone. The- Oxford Survey of Childhood Cancers, the X-ray technologists 
study by Miller and Jab Ion, and the pilot study of South Africa Au-u white 
miners are discussed in the selection of control populations. These sample 
Studies illustrate the difficulties of avoiding faulty selection of controls 
and faulty analysis. 

,4 . 
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. *■ ■ " 

Malasek, E. .and Kulichenko, V.V. "Review of the research and development work 
and experience in the field of bituminlzatlon in the member countries of the 
Council for Mutual Economic Assistance y f In:V Bituflinizatlon of Low and Medium 
Level Radioactive Wastes . Paris: Organization for Economic Cooperation and 
ttevelopment, 1976. . 

The effect on softening point, penetration, jtfkd critical temperatures of incor- 
poration of Na, Ca, ?e, Al, and Mn salts into bitumen was investigated.' Gas 
release (H2, methane, ethane, and ethylene, and carbon dioxide) £rom pure 
asphalt and asphalt-sodium nitrate, mix was measured following irradiation; con- 
centrations 10 Ci/ki are potentially explosive. Leaching rates established 




In the laboratqry are of the same order as those observed in experimental stor- 
age. Depth of water penetration into bituminous blocks is not directly -propor- 
tional to time. r 




3U. 

er, M..W. and Stannard, J.N., eds. Environmental Toxicity of Aquatic Radio- 
\ldes: Models and Mechanisms. Ann Arbor , Michigan : Ann Arbor Science 
\ahers, 1976. 

Papers are presented on the impact of radionuclides on thejenvlronment. Broad 
topics considered include the biogeochemistry of transuranic radionuclides, 
monitoring, and evaluation of measurements- and their applicability to model 
making, and the Interaction of radionuclides and such environmental components 
as sediments and organisms. * 

314. - 

Miller, R.W. Late radiation effects; Status and needs of epidemiologic re- 
search. Environmental Research * Vol. #8 (2): pagefe 221-233 (1974). 

Epidemiologic studies of radiation effects in man are^reviewed, based on ex- 
posure to the atomic Ibomb, radiotherapy, diagnostic radiations, and occupational 
or accidental exposures. Areas studied include genetic effects, fertility, * 
immunology, cancer, congenital malformations^ .growth and development, aging, 
cataracts, psychiatric effects, interactions with drugs or viruses, host sus- 
ceptibility, and radiation factors. 'Cancer areas discussed include leukemia, 
thyrpld, lung, breast, bone, and liver cancers; lymphoma; salivary gland tumors; 
brain tumors; nonleukemla cancers; intrauterine exposures; and pre-conceptlon 
irradiation and childhood cancers. * 

4 • . - ' . 

315. 4 • ': 

Rasmussen, N. "Reactor safety: Real Probabilities." Combustion. Vol. #45 (17): 
pages 8-12 (1974). ~~ r 

Progress made in the last year in the reactor safety areas of steam line break, 
blowdown and boiling water reactors, fuel densif ication, emergency core cool- 
ing, and anticipated transients without scram* is reviewed. Future problems 
with pressure vessel failure, overall operating reliability of nuclear plants, 
diversion of nuclear materials, sabotage, and the toxicity of Pu are discussed. 
The AEC has openly considered the probability of accidents and has been re- 
organized with particular regard to safety. A chronology of the 20-year his- 
tory of the nuclear industry is appended. 

316. 

i" ' 

Rumsey, R.D.E. "Radiation and Health Hazards." In: (eds) Howe and Loraine, 
Environmental Medicine . 1973. 

This chapter provides a fairly detailed description of healttt^lfects of radia- 
tion. It includes a discussion of the nature and measurement of radioactivity; 
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a review of - radlobiology; a presentation of sources of environmental "radiation 
and the health effects of radiation. This selection provides a useful review . 
of radiation and the effects Of radioactivity. It includes several tables of 
radiation content, sources of radiation and dosages that are helpful. Also 
included are coaoentary and tables from reports of the United Nations Scienti- 
fic Committee on the Effects of Atomic Radiation (UNSCEAR) from 1958. 1964. 
1966 and 1969. • * 



317. . • x 

© 

Sagan, L.A. Human and EcoIorIc Effects of Nuclear Power Plants . Springfield, 
Ill.r Charles C« Thomas, 1974. 

An exposition is presented of the human and. ecological effects of nuclear 
power plants, with emphasis on sources and quantities, of radioactivity that 
enter the environment. Subject areas include the generation and management of 
radioactivity and the ecological effects of nuclear power generation. Specific 
topics cover reactor design, standards for radioactive emissions, siting cri- 
teria, waste control, accidental releases, shipment of radioactive materials, 
fuel reprocessing* high level waste, breeder reactors, effects of radioactive 
emissions from nuclear poster plants, effects of thermal discharges, human ra- 
diation exposure, genetic damage, and long-lived isotopes.. 

318. . • . . 

Sill, C«W. and Hindman, F,D. tfjteeparation and testing ot standard soils con- 
taining known quantities of raolbnuclides." Analytical Chemistry , Vol. #46 (1) 
pa^es 113-118 (1974). 

A procedure for preparation of standard so&s containing a known quantity of 
any radionuclide is described. Four separate standards have been prepared from 
3 different soils using~ 239 Pu to demonstrate the reproducibility and relia- 
bility of the procedure. Analyses using 236 Pu tracer show that the standards 
contain the exact concentration calculated, that they are not detectably inho- 
mogeneous on samples as small as 1 g, and that homogeneous standards of lower 
concentrations can be prepared exactly by wt dilutions with the unspiked soils. 
Only 4 of 56 determinations, made on 1- and 10-g aliquots of the 4 individually 
spiked standards and 2 others made by dilution, shewed distinct signs, of inho- 
mogeneity with the particular^ methods of preparation of sample size employed. 
The reamining 52 measurements .agreed with the Calculated value within 3 SDs of. 
the determination, and 42* were within 2 SDs. The dramatic effect of heat treat- 
ment on the leachability of the Pu was demonstrated. An alternative method for 
preparation of* solid standards for members of the natural U and Th series is 
suggested: % ' 

319. r 

Upton, A.C. Radiation Injury » Chicago: University of ^Chicago Press, 1960. 
Source referenced in WHO, 19 72 ^Health Hazards of the Human Environment. 
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320. i 

Weng, P.S. and Huan, C.Y. "Personnel and environmental thermoluminescent dosi- 
metry for a university reactor located in a semi tropical area.' 1 Radiation Data 
and Reports. - Vol. #15 (5): pages 247-252, May 1974. 

Lithium fluoride (LiF)-Teflon discs were added to film badges for personnel 
monitoring during a 6-month period. A consistently higher dose was found in 
the thermoluminescent dosimeter than in the photographic film dosimeter, which 
might exhibit about 90% fading during the 4-week period in a hot and humid 
climate. ; In winter the response from both LiF-Teflon disc and film showed 
more consistent results due to better climate conditions in Taiwan. The C8SO4 
(calcium sulfate): Dy and CaSO^: Tm phosphor powders and LiF: Mg, Ti, en- 
closed in a knot of bamboo stick, were used for environmental monitoring at a 
university reactor building. They 'were unaffected by extremes of humidity 
and environmental temperatures in area monitoring, either indoors or outdoors. 

• • • 1 r 

321. 

I . • 

American Nuclear Society. Controlling Airborne Effluents from Fuel Cycle 
Plants. Hinsdale, ,111. s 1976. ' "~ 

Papers are presented on various aspects of radioactive effluents from nuclear 
fuel cycle facilities. Topics Include source terms and methods for suppression, 
collection, and storage of potential airborne effluents; their transpoft and 
biological characteristics; their regulation; the public's concern for such 
effluents; and the application of effluent controls to fuel cycle plants. 

"Biology and Health Physics Division progress report January 1 to March 31, 
1974/* Atomic Energy of Canada, Ltd. Progress Report PR-B-1-1, May 1974, 

Work done by the biology, population research, environmental research, and 
health physics departments of the Chalk River Nuclear Laboratories is reviewed. 
The basic mechanisms of damage tod repair involved in radiation-caused injuries 
have bqen studied by the biology branch. The population research group is 
working on the induction of skin tumors in rats, to test for a possible multi- 
plicative effect of combined treatments with radiation and chemical carcinogens. 
Studies on nutrient cycling and hold-up in some terrestrial plants in titer 
Perch Lake watershed have been initiated in the "area of environmental research. 
The health physics section has cre^id a model of a new photobadge, "which con- 
tains personal dosimetry component 4PP It has been fabricated and tested and 
has proved to be a good indicator of radiation dosage. 

r » 

323. / 

International Atomic Energy Agency. "Environmental behavior of radionuclides 
released in the nuclear industry." Proceedings Series, Vienna, 1973. 

Papers and discussions on the environmental aspects of the nuclear industry are 
presented. Topic areas include the production and release of radionuclides, 
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environmental behavior- of radionuclides p behavior bf radionuclides in aquatic ■ 
environmnts, behavior of radionuclides in terrestrial environments, biological 
transfer of radionuclides » models for predicting radiation exposure in popula- 
tion groups, estimation of environmental capacity, and environmental programs. 

* 

324. . ; / • 

International Commission on Radiological Protection (1966). London: Pe^|roon 

Press » ICRP Publication. . J 
International Commission oh Radiological Protection (I960). Radlosensitivity # 

and Spatial Distribution o f tv>«a ± j^ajfrm; Pergamon Press, ICRP Publication 14. 
International Commission on Radiological Protection (1970), Protection Against 

Ionizing Radiation from External Sources, London: Pergamon Press, ICRP 

Publication 15. € * . 

International Commission on Radiological Protection (1970). Protection of the 

Patient in X-ray Diagnosis . London: Pergamon Press, ICRP Publication 16. 




the ICRP sets standards of radiation* safety expressed as maximum permissible 
dpses that are universally accepted. These and other publications of the ICRP 
are very {useful for assessing and letting guidelines for the use of m exposure 
to radioactivity. 



325. . . 

Nuclear Science Abstracts . Vol. #2? (11?: page 2796 j(1974). 

Some 169 environmental information sources listed in 2 compilations were sur- 
veyed to ascertain their relevance to radiation and nuclear power, their 
users 9 and type of information products. Of the 92 information sources res- 
ponding to this survey, only 51 were relevant and were included in the report « 
The significant characteristics of each of the 51 centers are tabulated and 
the results summarized. Services were available to each of 5 user classifi- 
cations from over 90% of the centers^ and the available information types are 
varied. One-third of the centers charge for some ojf their services. Many 
others had the matter under consideration. 



OCCUPATIONAL HEALTH' 
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"Radiation hazards in perspective." WHO Technical Report Series No. 248. 
Geneva:. WHO > 1962. 

Radiation hazards are discussed in relation to other environmental hazards. 
The approach to risk is compared for radiological and \toxicological hazards^ 
The injuries incurred by radiation and toxis chemicals! are contrasted. Carcino- 
genesis and genetic effects- in general are addressed with respect to a variety 
,of potentially causal environmental hazards. 
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Czapski. J. and Kloetzel, K. "Schistosomiasis mansonl' in workers and as an 
occupational disease." IN: International Congress oh Qecup at tonal Health . 



September "22-27. 1969. Tokyo, .T ap m, pap ~ 1.7^7., ^ ^ 
Safety Assoication, 1971. 



an: Industrial 




This paper reports that plantation workers in Brazil are exposed to" schistoso- 
miasis as an occupational disease. These workers in endemic areas arfexposed 
at work to infected water and. soil. It was found that 59% of those workers . 
regularly contacting water in the course of their duties contracted the dis- 
ease while only 10% of unexposed workers contracted the disease? ? r 

328. . * '. ^ 

» * * ■ 

Derban, L.K.A., Some environmental health problem^, associated with industrial 
development in Ghana. Clba Found ation Symposium, ^2. p. 49-71, 1975. w ™. 
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-This paper first describes the basic -environmental health problem areas, in de- 
veloping countries as inadequate supply of sufficient drinking watec. poor or 
non-existent waste disposal systems for human excreta and refuse, undernutri- 
tion and malnutrition,, inadequate housing and abundant disease vectors. How- 
ler a. growing* concern is with the effects of industrialization. Major impact 
on^ the human environment is caused by urbanization and migration, industrial 
pollution of air, water, and soil, the use of pesticides, and river basin de-^ 
velopmejt. and resettlement* This description of the existent problems in a 
developing nation, Ghana, is helpful, in understanding the priorities established 
, in many developing nations. . , ■ 



329. 



Iff** M-A. "Epidemiology of intoxication in industry*."* to: Recent Advances 
L^T , °5 th l Health Effects of Environmen tal Pollution. In^.H ZT** 
Symposium. Paris, France: World Health Organization, 1974. — ; 

> « , „ ■ . 4» * .... 

The value of carrying out longitudinal-studies of environmental exposure to' dif- 
ferent concentration levels of toxic substances in industry and the correspond- 
ing biological effects on man is undeniable in establishing criteria that are 
based on human expfegLence. A survey has been conducted in several countries 
to find out: the exWt £0 which different institutions have carried out such 
studies. The results show that, Although there is a good deal xrf valuable in- 
to rmat ion obtained from epidemiological studies (a review of which will be 
presented) of exposure to certain toxicagents such as carbon dlsulpbide, or- 
ganic solvents.Uead and orfier heavy metals, there is an outstanding need for" 
the development *f epidemiological methods in industry and for international col- 
laboration in this field. ' • ^ • x 
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Cray* JVH. , Murbafch, E.W. and Williams, A.K. "Experience and plans Sot effluent 
control at LWR fuel reprocessing plants." Controlling Airborne Effluents from 
Euej, Cycle Plants. Hindale, 111.: American Nuclear Society, 1976. ' *~" 

The Allied-General Nuclear Services Plant (AGNS) was designed and constructed 
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to ( achieve the necessary retention factors for the various radionuclide^ as 
determined by existing regulations and in accordance with the concept at efflu- 
ent control at 4 " levels as low. as reasonably achievable. Presently at AQ4S, the 
reprocessing facility and the uranium hexafluoride (UFg) conversion facility 
a^e complete. Facilities for Pu conversion, and waste solidification are planned* 
;The plant 1 s retention system for I consists of 2 mercuric nitrate scrubbers in 
series with a final backup of silver zeolite befids in parallel. If experience 
shows that appreciable I * is released through the main stack with water v£por» 
a maco- reticular resin bed can be utilized to remove I from the liquid eft ream 
ahead of the vaporizer. Particulate release is* controlled b^ mist eliminators 
in the evaporators* condensers, scrubbers, and high efficiency particulate 
air (HBP A) filters* All ♦ ventilation systems pass through at le v ast 2 stages 
of HE^A filtration prior to being discharge radionuclide; an£ the health ef- 
fects caused by such releases Include radiation-Induced somatic effects such 
as. lung, thyroid, or skin cancers and certain serious genetic effects In future 
generations. The .projected numbers of health effects due to^ the release of 
85Kr, ^29i f and actinides are presented Using the value $l,000/gnan rem, tne 
monetary damage resulting from the release of these radioisotopes is also esti- 
mated, and. cost-benefit comparisons are made. The results are disturbing and 
reflect the great need for pollution control in the nuclear fuel cjycle. 
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Jones, L.V. Annals of Occupational Hygiene, Vol. #3, page 358 (1959). 

/ * . 
Cited in WHO? 1972. ffealth Hazards of the Human Environment . 



332. 



Mayers, May R. » Occupational Health, Hazards of the Work Environment , Baltimore, 
MA.: The Williams and Wilkins Company, 1969. 

In this volume, the reader ^s introduced to many varieties of health hazatds 

* characteristically associated with industry and other occupations (agriculture, 
mining, aviation and worjc in laboratories) h and current modalities of pontrol* 
and prevention. Its distinctive feattifes are* its emphasis on environmental 
physiology in "terras of homeostasis, and Its concern with* the bib logical unique- 
ness of the .individual. The goal should * be maintenance of homeostasis, rather 
than merely the prevention of clinically recognizable occupational diseases, 
since the later develop pnl/ when th4 body's defense mechanisms are being 
overwhelmed. Special emphasis is placed, "therefore, upon the vital importance 
of early detection of ' his to chemical changes and metabolic 41stur8ances, while* 
they are still reversible, in advance of symptoms. Consideration is given to 
the urgent need for further research, tp this end, not alone on laboratory 
animals, but on workers in the field, under actual working conditions ; Occupa- 
tional disease diagnosis is considered in relation to the medicolegal problems 

* which arise in connection with workmen's compensation. 



333. 



Mery, J.C. Caract^ere, e^fets et evaluations des bruits intermlttents dans l f 
Industrie et 1* habitat, Centre de Biologie climatique du CNHS, Strasbourg, ,1968.* 

Cited in WHO, 1972, Health Hazards of the Human Environment . 
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334. 

Cited in WHO, 1972 . Hgalt* Hazards of the Human tovlrggBgot * • . ' ' 

335. « 

.J~Ptoms. la.tlag effect., and mean, of Stact. descrlbed Blth ™«P«t to 

336. . \ 

£2^,3255 "* *« con- 

page. H- >,h ( mi) Tnd "? trl ' >1 H i r « le ' ie Association Journal . Vol. 132 (7): . 

sure SfSiSlTTV ''! ,,d '' ° £ CM " of »«.Watlonal slllco.1. due to expo- 
de« r be uTh a. anUu2rand F n^T "'^^ ^ degrMS ° f e^urfE. . 
type.. ^ e^oL^^aT ; r So. a ed r .' !0llUt '' lnt8 " " h " ^ 
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* 4- 

This paper describes a survey of .14 industries (83 total factories* with 

eluded electroolatin^ rW,* V i°° workers and th « industries involved in- 
iuutu titctropiating, chemical manufacture, cement aahentn* .^jiu ., v 

foundries, brick manufacture* and others !mSw?iLI?5 """"i 1 * 1 **. 
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Ramalingaswami, V. "Health and industrial arowth- th« T 1. 

Ciba Foundation S^gogiug 32, p. 89-106? llT ' Indlan ^ene> 
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over the past 20 years. However, with rapidly increasing population, urbaniza- 
tion, inadequate sanitation, microbial pollution and unprotected water supplies, 
the health picture is still inadequate. Industrial health is discussed. With" . 
large numbers of mine workers there is growing concern with pneumoconiosis and 
silicosis. Also, water pollution from industrial wastes (acids, alkalis, organic 
and inorganic chemicals, synthetiq detergents, fertilisers, pesticides) is be- 
coming more common and must be diluted by treatment of some sort. Specific air 
pollution problems px India's large cities ares high concentrations of parti- 
culates, carbon monoxide, and sulfur dioxide. 

339. >• '* 

Sofoluwe, George 0., "Occupational health and economic development in African 

countries." Archives of Environmental Health . Vol. 26 (4) s p. 165-168, 1973. 

* . ■ . . 

Although industrialization has resulted in diseases associated with exposure to 
various substances, it has also produced enormous benefits. It should be pos- 
sible in underdeveloped countries to plan a program of technological develop- 
ment that would insure maximum health benefits with minimum' injurious conse- - 
quences. Several examples of first-phase industrialization that would meet 
these criteria are furnished. Topics discussed include the existing health sit- 
,uation in /African countries, the traditional industrialization pattern in an 
African village, suggested programs geared to. solving African health problems, 
and sqx&e examples from developed countries of adapting industrialization to the 
health of the people. 



340. * ... 

African labour ^conditions and health in the Southern Rhode si an mining industry, 
1898-1953. Part One: Accommodation. I.R. Phimister, Central African Journal 
of Medicine , Vol. #21 (10); pages 214-220 (1975). 

This article provides a historical perspective on the mining industry in t 
Rhodesia and on ho* certain environmental health factors were handled specifi- 
cally, housing and factors relating to it. The author describes overcrowding, 
flooding, lack of ventilation, no floor covering, often ho beds, etc., as 
normal conditions for the, Rhodesian mine workers* These conditions, apparently, 
persisted throughout the period described (1898-1953) and some of the problems 
are claimed to persist today. > 



341. - 

"Occupational health problems in agriculture." WHO Technical Report Series *No. 
246. Geneva: WHO, 1962. ^ 

Health problems associated witb agricultural work are discussed. These in- 
clude exposure to tftxlc substances and blologlcals such as bacteria, viruses, 
fungi ? rickettsiae, and parasites. Epidemiological data and control measures 
related to occupational diseases of agricultural workers are discussed and the 
organization of occupational health in agriculture. 
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The "Spanish" Influenza pandemic of 1918 and its impact on the Southern 
Rhodes ian mining industry. Central African Journal of Medicine, Vol. #19: 
pages 143-148 (1973). * 

. « • - * * 

This paper describes the impact of the "Spanish" influenza pandemic on mining 
industry workers and correlates crowded housing conditions with higher numbers 
>f deaths from influenza. The mortality rate from influenza was found to be 
higher in mine workers than in the general population and higher still in 
those mine workers living under the most crowded conditions. This paper sug- 
gests an association between crowded housing conditions and increased mortality 
from influenza. 



AIR QUALITY 
343. • • 

Ayres, S.M., and Buehler, M.E. "The effects of urban air pollution on health." 
Clin Parmacnl Ther . Vol. #11: page 337 (1970). 



Source not referenci 




344. 

Bladen, W. A. and Karan, P.P. , "Perception of air pollution in a developing 
country*" |ournal o f the Air Pollution Control Association . Vol. #26(2): page 
139,(1976);. 

This is_a s^udy of the perception of air pollution in the Chotanagpur indus- 
trial afea df India. It was found that people were highly aware of the exis- 
tence of 41? pollution but were not concerned about the problem. This is 
attributed td, the existence of many "higher priority" health problems. Com- 
parisons ape made, between responses of ^respondents from varying soeio-cultural 
backgrounds. •' 
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Bloraeke. J.O. , and Perona, J.J. "Source terms for airborne effluents." 
ControlK ng Airborne Effluents from Fuel Cycle Plants . Hinsdale, Illinois: 
American Nuclear Society, 1976. v ' 

: ; ; . V^: 

The characteristics of radioactive wastes from the nuclea% fuel cycle depend 
on the 'types oT operating characteristics of the reactors, the processes for 
flowsheets used in manufacturing and reprocessing the fuels, and the waste 
management operating practices adapted at the plants. The wastes of greatest 
concern are generated by fuel preparation, fabrication, and r e pro cessing opera- 
tions. The following wastes are defined and characterized: high-level wastes, 
cladding, noble gases, I, tritfum, ^C, low^level tfansuranic (TRU) wastes, 
intermediate-level TRU wastes, non-TRU wastes, and ore tailings. Reference 
flowsheets are presented depicting current practice for LWR fuels and for off- 
gas cleanup from HTGR fuels. To project the quantities and characteristics of 
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fuel cycle wastes, the central station ntfclear electric power generating capa- 
city is forecast through the year 2000. The vol, activities, shipping re- 
quirements, and* relative toxicities of principal types of fuel' cycle wastes 
are also forecast for the year 2000. The projected accumulations of noble-gas 
fission products,' fission product I, **C, tritium fro© reactors j and fission 
product tritium are tabulated; and the global buildup of 85 Kr, i4 C, 129 I and 
-?H is discussed. 



346. 



Buechley, R. , et.al. n S0 2 levels and perturbations in mortality. A study in- 
the New York - New Jersey metropolis." Archives of Environmental Health , 
Vol. £27: pages 134-137 (1973). ' 0 : - 

An analysis of daily mortality for 422 places in the United States during the 
period 19(>2-1966 revealed three,, types of influence (i) an annual cycle, day of 
the weSk and Christmas holidays,* (ii) Influenza epidemics, and fill) days or 
spells of extreme cold or heat. In the New YorTc metropolis daily S0 2 measure*- 
ments were also found to have an Influence. Mortality w$s 1+5% less than 
expected on 232 days with SO? levels below 30 ug/m 3 » and 2% greater than ex- /« 
pec ted on 260 days with' S02 levels above 500 ug/m 3 after correction for the / 
other influences, the coefficient of haze (COHS) showed. a similar relation- 
ship. ' Similar, but less pronounced , effects were found in Philadelphia. \ 



347. 

Bustueva, K. M Inter-action of <air pollutants/ 1 In: Recent Advances in* Assess- 
ment of the Health Effects of Environmental Pollution, International Symposium ." 
Paris, France:, 'World Health Organization, 1974. * 

In evaluating the health effects of chemical and physical factors,; it is of 
great importance to know th®. possible interactions {between different pollutants. 
Th§ biological effects of interactions, yhen present, ^ may be synergistic, anta- 
gonistic or additive. Each type o£ interaction calls for a different evalua- 
tion and different practical measures. As yet the understanding of such effects 
is not clear, pVobably because of differing definitions of terminology. For 
example, the combined effect of sulfur dioxide and particulates is interpreted 
f as a synergistic effect; in the author's opinion, this is an aggravating effect. 
The ^ype of interaction depends on the levels of concentration observed—for 
example, the synergism shown a$r high levels of concentration ig^not always de- 
monstrated f$r low levels of concentration. In fact there is little evidence 
of synergistic effects from ambient air pollutants; the more common type of '^tfii 
action is additive in effect. * 4 

. : ' ■ 5 
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348. * ' I 

/~Cleary, U. , et.al. Tf Air pollution in native huts in the highlands of NArf * 
Guinea." Archives of Environmental Health , Voir #17: pages 785-^794 ( 1 968) 7 ""'^^^^^^^ 

^-^ N " 

It was thought that air ^pollution in native huts in the New Guinea JUghimfifs 
might be a factor in b^th initiating r and in contributing to kfte progress oc the 
non- tubercular lung* disease prevalent among Sew Guinea Highlanders. In the 
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Eastern Highlands, at an altitude of 7.200 feet, measurements were wide of the 
concentrations of smoke aldehydes, and carbon 4noxide. "Average" concentre! 
tions were 666 ug/*3 1.08 pp., and 213 pp., respectively (peak Values of 4862 
ug/m ,3.8 pp., and 150 pp., respectively, obtained during the lighting of a 
fire were excluded fro. the calculations). Comparable average values in the 
Western Highlands at 4,000 to 5,200 feet were 359 ug7.3, 0 .67 pp., and 11 3 
ilJlu^r'Jri^ lD both areas «*• density was found to be highly corre- 
ct * 40 87 Sd £ ^ 72) 0nCentratl ° n8 ^ " + °* 93 ^ with carbon monoxide 
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JS^^^S?" - Mf ' H.K. Lewis and 

A condensed version of published material" is presented to assist public health - 
and other students interested in the control of air pollution. The nature and 
influencing factors of air pollution, measurements, and cost and effects are 
discussed. Topics include combustion and analysis of flue gases, measurements 

?! e "i eCtrlcity «« nuclear P° w «; boiler and furnace opera- 

tion, solid, liquid, and gaseous fuels; smoke and sulfur dioxide; grit and 
dust; a^d internal-combustion engines. ^ covered are the control of doxnestlc 
air pollution* pollution-producing, industries, and common pollutants. * 

350. 1 . 

> «V -•' 

Dave, J M. "Basic needs in air monitoring in a developing country." Interna- 
tional Conference on Environmental Sen sing and Assessment . Vol. #1; page 5, New 
York: Institute of Electrical and Electronics Engineers (1976). 

Mr pollution in India is becoming increasingly important in the wake of rapid 
industrialization. Lack of adequate .data, technical personnel, equipment, and 
laboratory facilities hamper national air' pollution control measures. Appro- 
priate techniques are under development for the assessment of air pollution 
status in urban and industrial 'areas to suit local situations such as manpower, 
equipment and facilities, legal status of authorities and agencies, meteoro- 
logical fetors, and the nature of the pollution. The pattern of the monitoring 
systems, is discussed. •••*:* • "■«•*•»«« «us 

351. . . 

2j£ll!\ J " '\™?V' R * / M? P° llution ™* respiratory infection in children." 
British Journal of Preventive and S o cial Medicine . 4ol> #20: pages 1-8 (1966). 

As part of the National Survey of Health and Development, information was ob- 
W, ^ 6 health of a 8ample of children from their birth in 1946 untAfc. • 
1961. The areas of residence of the 3,866 children in the authors* study 
were classified according to estimated atmospheric pollution based primarily 
on domestic coal consumption. Health Visitors, schools and school doctors 
and hospitals cooperated in obtaining medical data. It was found that upper 
respiratory tract infections were not related to the degree .of air pollution. 
The frequency and severity of lower respiratory tract infections, however, in- 
creased with the amount of air pollution. This was found at each age examined,' 
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and the -relationship appeared to persist until the end of the observation period 
,on leaving school. No difference^ were detected between boys and girls, or be- 
tween children of middle or working class parents. ^ 

"... • 

352. ' ' ' 

Goldsmith, J. In: (ed) Stern, A.C. Air Pollution , New York and LonSfn: Academic 
Press, 1968. 

This chapter provides an extensive discussion of the human health effects as- 
soclated with air pollution. 
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Kaddad, R. "Air pollution problems in Latin America." In: Recent Adva nces in 

Assessment of the Health Effects of Environmental Pollution .^Internationa l 

Symposium. Paris, France: World Health Organization, 1974. — ' 

The Pan American Health Organization coordinates a network of Air Pollution 
Sampling Station^ which includes at present 84 stations in 25 cities of 14 
countries. The faults ,of * years of international cooperation of the Network 
are presented, showing actual concentrations and trends for SO2 and particulates 
A summary of the findings of , several health effects oriented research developed 
ift Chile, Mexico, Pern ana other countries ar* also included. The differences 
between doses/effects relationships as measured at' sea level, in comparison 
with those observed at high altitudes, are discussed. 

Hann, S.R. "Local and global* transport and dispersion of airborne effluents." 
Controlling Airborne Effluents From Fuel Cycle Plants . Hinsdale, 111.: American 
Nuclear Society, 1976. 

Several wind tunnel and field tests involving the interference of source build- . 
ings on diffusion have been done, and a model of mixing in the wake is presented. 
The graphic and anlytlcal techniques recommended by Gifford for conventional 
sources where the crosswind distribution of pollutant concentration is Gaussian 

?!" e u» SCrlbed ' 3X1(1 Van der Hoven ' s stud y of short range dispersion under stable, 
lighWwind conditions is summarized. Hot*t has developed a surface depletion 
method of estimating dry deposition that is more physically realistic and 
effective than the source depletion method. New ways of estimating the rate 
of resuspension of pollutant particles lying on the surface are being developed, 
and chemical transformations, and precipitation scavenging are being studied. 
Experiments on diffusion in mountainous terrain and in shoreline environments 
have been conducted. These experiments are discussed along with methods of 
estimating the trajectories of pollutant clouds based on observed winds which 
can be combined with a- Monte Carlo estimate of diffusion to predict concentra- 
tions due to nuclear explosions. At global scales, transport and diffusion 
must be estimated on the basis of observations of the spread of tracer mater- 
ials such as volcanic or nuclear cloud debris. The model by Machta, which is 
capable of reproducing #ome- of the long-term characteristics of the mixing of 
pollutants on a global 'scale is also discussed. 

f / 
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Kumpf J., Arhirii, M. , Grab, B. , and Suess, M.J. "Study on long-term effects 
of health of air pollution." In: Recent Advances in Assessment of the Heal th 
Effects of Environmental Pollution, International Symposium. Paris. France T 
World Health Organization, 1974. 

Epidemiological studied are required in order to ascertain the long-term effects 
on health of exposure to relatively moderate levels of pollution of ambient air. 
To avoid the influence of other factors, such as occupational exposure and 
smoking, studies on children have been recommended. School children 8-10 years 
old, living in areas with different levels of air pollution, divided into "highly 
polluted (annual median concentration of S0 2 more than 100 ug/m3 and annual 
median concentration of standard smoke over 40 ug/m3) and "low polluted" (S0 2 
below 50 ug/mJ; standard smoke below 30 ug/m3) are Investigated by means of 
a questionnaire .filled in by parents or guardians, and by means of lung infec- 
tion tes'ts (Peak Flow Rate, FEV. 0.75 and FVC) . Using a common working proto- 
col and reporting forms, studies are currently carried out in five European 
countries. The results obtained in 1972 and 1973 studies will be analyzed by 
a Working Group to meet in Dusseldorf in April, 1974. ■ / - 

: - / ' ■ v . ■ . 

356. \ / 

Lao. R.C., Thomas, R.B. , Dubois, L. , and Monkman," J.L. "Improved methods of 
sampling and analysis of ambient hazardous particulate pollutants." In: Recent 
Advances in Assessment of the Hea lth Effects of Environmental Pollution. Tn^ 
ternational Symposium. Paris, France: World Health Organization, 1974. — ~ 

The collection,' identification and measurement of airborne particulate matter 
continue to be primary goals of environmental assessment surveys. A broad ' 
spectrum of inorganic and organic pollutants posing a potential human hazard- 
are collected ty filtration and analyzed by a selection of technique's. Atten- 
tion has been focussed on those compounds whose assayed biological activity 
.has demonstrated car cingene city (sic) or high toxicity at ambient levels. 
Notable among the class of pollutants are the polycystic aromatic hydrocarbons 
(PAH) and compounds of arsenic, selenium and mercury. 



357. i * ' . 

Lawther, P. "Air pollution and exacerbations of bronchitis." Thorax. Vol. 025- 
pages 525-539 (1970) . . • \ 

The simple diary technique described by Lawther (1958, 1959) and by Waller 
et.al- (1969), used for demonstrating the effects of air poliution on the daily 
condition of chronic bronchitis patients, is here described in detail. There 
is some evidence that patients are more sensitive to the effects of pollution 
at the beginning of each winter. Comparative studies are continuing in order 
to define any change in response following the definite reduction in London's 
smoke pollution. The results indicate some decline in the response of patients 
to specified concentrations of sulphur dioxide, but in recent years there have 
been few days on which pollution has been high enough to produce any response. 
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Lawther, P. "Chronic bronchitis and air pollution." Proceedings of the Royal 
Society of Health . Vol. #1: page 4 (1959). [ 

Earlier work on air pollution in London has shown that episodes of high pollu- 
tion were accompanied by an abrupt rise in mortality and morbidity,* patients 
suffering from respiratory diseases being particularly at risk. In these two 
papers the author follows groups of patients suffering from chronic bronchitis 
through the winter months using a simple diary technique in which each patient 
recorded daily whether he was "feeling better, the same, worse or much worse. 
The state of the group was plotted against indices of temperature, humidity and 
pollution. A relationship b#t$een the degree of air pollution and the. sub- 
jective feelings of the patients was demonstrated. This relationship disap- 
peared with the onset of spring. . • * 

359.." 

Master, K.M. "Air pollution in New Guim&." Journal of the American Medical 
Association . Vol. #228: ^ages 1653-1655 (1974)^~ 1 

inhabitants of villages in the Highlands of New Guinea wear little clothing 
to keep warm on cold nights, burn smoky wood fires in their small closed 
. T j thite inhaling high concentrations of particulate matter and, aldehydes. 
Obstructive and restrictive^ pulmonary, disease appears at an early age and was 
present in 78% of subjects Yver the age of 40. The clinical &nd post mortem 
features of the condition are described. Hen and women over the age pf 40 had 
an equal incidence 6 f abnormal pulmonary physical findings, and smokers .had a 
significantly higher Incidence of such findings than the norismokers. Id addi- 
tion to the smoking of home grdwn tobacco, the other predisposing or associated 
factors may include protein malnutrition t poox^pitation and various endemic 

. ... '-. . ■ • • Y-" - •*. ■ 
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diseases* 



McCarroll, J. & Biradley, Wi. "Excess mortality as an indicator of health effects 
of air poljAition." American Journal .of Public Health . Vol. ^56; pages 1933- 
1942 (1966) ^ — ^— — 



The authors examipedj) the total deaths in New York City/ classified by day of 
occurrence, jnd fjjtind peaks of mortality associated with episodes of high air 
pollution. usually occurred at times when there was %ittle wind, and a 

temperature infusion; fog was not always present. The rise in mortality was 
immediate, jrfstiayy on the same day as the increase in air pollution, and the 
elderly and I&f ejr-middle-aged were found to be most at risk. The features 
were si$|lar to [those described for Greater London. 

361^ y \ 

Menzel, D.B. Oxidants and human health. , Journal of Occupational Medicine, Vol 
#18 (5):. page 342 (1976). 



This pape| provides a brief summary of the healt£ effects of some airborarCy 
oxidants 4-r^S^iei^s^of short term vs long-term exposures and the mechanisms of 
action on the humanTBtsfdy- are discussed. 

r- ■ ■* 
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. Holskl, B. A., "Tree belts as a protection against the harmattan in Nigeria." 
International Clean Air Congress . Proceedings . Part 1, London, 1966. 

Air pgllution in West Africa is mainly due to phe "harmattan" winds that carry 
dust from the north during the dry season. This time is associated with higher 
incidence of certain diseases such as cerebrospinal meningitis and also prob- _ 
lems of irritation to the mucous, membrancee. This paper discusses a method of 
lessening the effects of the inevitable "harmattan" by reforestation to slow 
down the transport of dust and increase the local humidity level. This is an 
applied method that might provide useful information about reforestation. 

*_•••• • ; ^ 

* 

363. 

Morris, S.C. and Shapiro, M.A. "Uses of mortality as a measure of the health ef- 
fects of air pollution." In: Recent Advances in Assessment of the Health Effects 
of Environmental Po llution. International Symposium. Paris, France: .World 
Health Organisation, 1974. " >""^ 

The data bhtained in a thirteen year follow-up of mortality in Seward and New 
Florence , Pennsylvania, USA, were used to compare the results obtained from the 
use ,of several methodological techniques in the study of mortality differences. 
Seward, the site of a coal fired electric power plant, has been subjected to air 
pollution levels several times that of New Florence. Measures of air pollution 
levels in bo^h communities were available. Sample populations drawn from the 
two communities in 1960 formed the base population for the follow-up. 

364. , ■ 

f ■ . 

Mustafa, M. Personal communication regarding the status of air pollution pro- 
bleras in the develop lag countries. 1977- r 

Air pollution concerns and hazards in the developing countries are discussed. 
The author suggests that the extent of these problems cannot be adequately 
assessed until data is* collected. Typical pollutants and the environments in 
which they are contacted are described. 




Ozesmi, M. , Kerse, I., et.sl. Aft outbreak of pleural mesothelioma In the village 
of Karain Urgup-Anatolia. Ranger 5 (2): 63 (1975) 

The evidence of cancer in the village of Karain Urgup-Anatolia was high due 
to pleural 'mesothelioma, which had a prevalence of at least 1/3%. The same\ 
living conditions exist in many rural areas' of Turkey, indicating the possibi- 
lity of ah unusually high incidence of pleural mesothelioma in this country/ 
The outbreak in Karain can be attributed to the inhalation of dust while cul- 
tivating potatoes and scalLions. « " 



/ 



9 

ERIC 



152 



Itil 



366. 



Paccagnella, B. , Pavanello, R, t and Pesarin, P. Archives of Environmental 
Health y Vol. #18: pages 495-502 (1969) — — 



Cited in WHO, 1972, Health Hazards of the Human Environment. 



367. 



Perry, ^R. , and TVlbell, J.D. "Specific hydrocarbon monitoring at low concentra- 
tions. 11 4 In: Recent Advances in Assessment of the Hgalth Effects of Environmental 
t Polluti on, International Symposium . Paris, France: World Health Organization, 
1974. . * 



One of the major problems involved in studying the medical effects of individual 
hydrocarbdn air pollutants is that of sampling, at street air concentrations, 
in such a way as tp render subsequent separation and analysis possible. If, for 
instance, adsorption tubes containing standard chromatographic materials are 
used at sub ambled^ temperatures, difficulties arise with water condensation* 
In addition the amounts of volatile materials collected are limited by the re- 
latively low retention volumes involved. These* problems of sampling and analysis 
can be overcome by use Of the "Timed Elution Procedure". Here the hydrocarbons 
are sampled quantitatively at ambient temperatures by adsorption onto Chromosorb 
102 packed into stainless steel tubes. These tubes are then heated to 130°C and 
a proportion of the collected material is eluted via a sampling valve onto the 
main chromatographic column for analysis. "The glut ion is accurately timed over - 
a short period such that the sample is rapidly introduced, ix*. a small plug of 
carrier gas, onto the column. Fox a given sampling tube, the proportion of 
e^h species eluted in this timed- interval is a linear function of tWe total 
a»unt collected. The elution procedure may be repeated several times for the 
same sample allowing both quantitative analysis and, if necessary, G.C./M.S. 
identification of the species present. * . 

This techniqudf^llows, for example, street air benzene levels. to be feadily as- 
sessed. It is also important in that it is within the C$ - Cjq hydrocarbon 
range that petrol and dlesel exhaust emissions differ most markedly. These 
hydrocarbons can be readily sampled and separated by this method and their re- 
lative contributions to the street air hydrocarbon levels may be measured. 
Very low levels of alkylbenzenee* indans and tetr&lins, which contribute to 
exhaust odor can also be estimated. The technique if described are currently 
b^lng used in a survey of the region around Heathrow Airport, London. Benzene 
levels are being determined and the relative contributions to total hydrocarbon 
levels from petrol,, dlesel and aircraft engines are being "assessed. 

• \ 

368. 

Returners,* J.E. and Balchum, O.J. "Effects of Los 'Angeles urban air pollution 
upon respiratory function of emphysematous patients." In: Proceedings of the 
SBth Meeting of the Air Pollution Control Association . Toronto, 1965. 

Cited in WHO, 1972, Health Hazards of the Human Environment . 
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Richardson, A.C.B. "EPA's role In the control of airborne effluents from fuel 
c*ele plants." Controlling Airborne Effluents From Fuel Cycle Plants . Hinsdale, 
111. : American Nuclear Society, 1976. „ \ ' 

The EPA has the authority to establish generally applicable environmental stand- 
ards for the protection of the general environment" from Radioactive material. 
Such standards should be related to the source of the radiation and should take 
Into account the cost associated with achieving -the-level \f protection attained. 
The EPA s standards for the U fuel cycle, which are propose^ under this author- 
ity, are discussed from an historical perspective. The rationale upon which 
the standards are based and their anticipated impact on public health and the 
industry itself are also discussed. In 1960, the Federal Radlatiorl Council pro- 
posed a Seriea*o£ numerical Individual dose guides that represWei an accept- 
able radiation risk to individuals, Independent of the cause ofVthel exposure. 
Since then the growth of the nuclear power Industry, the enactment if NEPA, and 
progress in providing specific numerical estimates of radiation risM have had 
important implications for radiation standards of nuclear power. Presently, 
judgments for standards are based on the linear nonthreshdld dose-effect re- 
lationship. The benefits^associated with an activity producing public radia- 
tion exposure and the cost-effectiveness of risk-reduction through effluent con- 
trol, are examined. The concept of total population dose commitment is used to 
assess the impact of an environmental release, and explicit estimates of health 
effects rather than dose are used as the endpoint to be minimized by standards. 
In general, the proposed standards are* lower than existing ones by a factor of 
20 and provide additional protection against long-term 'exposures of humans by 
long-lived materials. They apply to operations defined to be pare of the com- 
mercial U fuel cycle. The limits, which are expressed in terms of maximum dose 
to any real individual, are' summarized. 

370. * r 

» . 

Rokaw, S.N. and Massey, F. American Review of Respira tory Disease. Vol. #86: 
pages 703-704 (1962) . i 1 \ 

Cited in WHO, 1972. Health Hazards of the Human Environment . ' - 

371. ... • . 

Schoettlin, C.E. American Review of Respiratory Diseas e. Voli #86: pages 878- 
897 (1962)1 1 f P8 

* 

■ » 

Cited in WHO, 1972, Health Hazards of the Human Environment . . 

372. , ' 

... _ 

Sofoluwe, CO. "Smoke pollution in dwellings of infants with bronchopneumonia." 
Archives of Environmental Health . Vol, #16: pages 670-672 (1968). 

« * 

Wood is the commonest fuel used for cooking in the poorer homes of Lagos, and 
there is often an accumulation of fumes in the living rooms. Measurements were 
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made of carbon monoxide / nitrogen dioxide, sulfur dioxide, and aromatic hydro- 
carbons t and high levels were found. The author points out that with the ex- 
ception of carbon monoxide, these substances can lead to bronchial irritation, 
and he considers that the smoke and fume pol4gtion in the dwellings may be an 
important causal factoi; in the bronchiolitis and bronchopneumonia observed in 
infants. - 

373. 

ST 

Splcer, W.S. Archives pf Environmental Health . Vol. 014: pages 185-188 (1067). 

* 

Cited In WHO, 1972, Health Hazards of the Human Environment . 

374. * N . 

S*tem, A.C. , Air Pollution . 2nd ed. , New York: Academic Press, Inc. , 1968. 

i i 

This text provides extensive information on air pollution. Included are 
chapters ort the history of air pollution worldwide, the types of pollutants pro- 1 
duced by different -sources and the relationship of such physiographic factors 
as geology, climatology, and temperature on pollutant levels. The various 
'chemical reactions involved in the production of pollutants are detailed. Sur- 
veillance and control technologies are elaborated as are procedures for labor- 
atory tests. Currently accepted or speculated health effects of air pollutants 
are discussed an 4 mechanisms of' action are detailed when available. This text 
provides both theoretical and applied methodologies for control, monitoring 
and prevention of* air pollution. It is one of the most comprehensive texts 
available in" its fields Emphasis is not placed on issues pertaining to de- 
veloping countries. t 

) 

375. - 
~ J* * • 

Stewart, R.D., "The effect of carbon monoxide on humans." Journal of Occupa- 
tional Medicine , Vol. 818 (5): pages 304-309 (1976). 

This review covers the recent scientific literature which reports the e£fect*s 
at exposure* to low (lower than experienced by tobacco smokers X concentrations 
of CO (carbon jmonoxide) upon human*,*. and examines the situations which re- 
sult in saturation of carboxyhemoglobin (COrfb) below 15% "^saturations which 
generally do not result in signs or symptoms of overt* Intoxication in healthy 
individuals. First, the expected and unexpected sources of CO are itemized, 
then the basic pathophysiology of the gas is summarized and finally the re- 
ported eff^pts of CO on human: cognitive performance and the cardiovascular 
system are analyzed. The primary effect bn humans of exposure to low concen- 
trations of^CO remits from the hypoxic fetress secondary to the reduction in 
the oxygen carrying capacity of the blood. Healthy humans are exquisitely 
sensitive tp any hypoxic stress, iuanediately compensating by increasing*car- 
diac output and flow tp critical organs. Humans with advanced cardiovascular 
disease may not be ablCto compensate adequately and are at risk of injury 
from the CO induced hj^P^i.c stress. 
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Symon, K. ||The child population as an indicator of the health effects of air 
pollution.' In: gftcent Advances in Assessment of the Health Effects of Env iron- 

.mental Pollution. Int ernational Symposium . Parts, France: World Health 

Organization, 1974. 

' ' • ' • 

Air pollution .effects, on- the health of' the population may be studied by means 
of diverse methods on different population- groups. It is of advantage to Scon- ' 
. duct such studies on susceptible groups, e.g., children, sick persons or the * 
( aged. We«have had the best experiences with child groups qf*9-ll years. Group 
selection must ensure homogeneity between the exposed and control groups, suf- 
ficient numerosity (at least 120- children, 60 boys and 60 'girls to a group) and 
equality of living conditions in terms of the socioeconomic, climatic and dietary 
background. Indicators of the health effects of air pollution may comprise 
anthropometric values (weight, height, proportions) blood indices (erythrocyte 
count and- Size , haematocrit, haemoglobin, .color index, erythrogram, etc.), 
other biochemical indicators -such as erythrocyte-glutathion •values, values for 
-some enzymes (alkaline phosphatase, etc.) or the composition -and mutual ratios 
flf blood-serum proteins (albumins, -globulins). An apt index of bodily growth 
is also bone maturation or bone age in relation to calendar age. Changes may 
furthermore be found in the immunoreactivity of the child organism by invest!- 
gating secretory immunoglobulin-A levels. upon the.upper-respiratory-tract mucosa 
or muramidase-lysozyme levels in the saliva. 'Some further outstanding indica- 
tors, or air pollution effects are the state of the cervical lymph nodes, the 
tonsils including tfieir microflora and the mucous membranes of the upper res- 
piratory tract. The. general clinical examination of the, respirasory tra^ct is ' 
aptly supplemented by respiratory.-f unction values (forced expiratory volume, . 
FEV), etc. In order to obtain val£d and comparable data, examination of/the 
children should be organized twice a* year (iir spring and autumn as a rule), in • 
the-, exposed and- control groups simultaneously and should be conducted by the 
same team of workers and for three consecutive years (i.e., on a semilongitudinal 
basW). The results obtained are processed and. then compared by the group- 
evaluation method. 'In studying the effects of air polluted by s^cificnoxae, 
specific indicators may also be used. For instance, arsenic intake may be 
estimated from As levels in tTie hair, the effects of nitrogen oxides from methae- * 
moglobin levels, etc. Our experiences show that systematic examination of child 
groups may be a suitable method for .evaluating the air-pollution impact on the 
health of the human population. 4 ** . • ' 




^ T. , /•Continentarte^ort: As*a," International Clean Ai r Congress, Pro- 
feeding, Part ly I&ftdon,- 1966. ~~ ' — 

The air /pollution status of a few Asian countries are briefly described based 
on government-supplied data. Only Formosa,. Phillipfhs Republic and, India were 
reported on l#y the respective countries. This section reflects the information 
which the respective governments ^wished, to divulge and may be useful ;only to 
provide a general understanding of some of the air pollution concerns in this 
part of the world. No technologies or solutions are presented. 
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■I * • 

* ThofeiW E. and Tolon, M. "Atmospheric pollution and its significance for health." 
Turk tnjiyen Tecrubl Biyol Pers 33 (2-3): 96-102 (1974) - 

- A brief survey is given of the substances contributing to atmospheric pollution 
and their sources, and the harmful effects of some of these on human health are 
mentioned. The air pollutants discussed include dust, carbon monoxid^ sulfur 
oxides, nitrogen oxides, hydrocarbons, lead and lead compounds, fluorine com- 
pounds, hydrochloric acid and highly odorous gases' and vapors, such as hydrogen 
sulfide, phenols, amines and* aldehydes, 

Vaughan, B,E f , Wildung, R.E* and Fuquay, 4. J. "Transport of airborne effluents 
to man via the food chain/ 1 Controlling Airborne Effluents From Fuel Cycle 
Plants , Hinsdale, 111,: American Nuclear Society, 1976. 

■ . . ' * , ■ • ■ * 

The literature on environmental bqhavior of various elements is critically re- 
viewed with emphasis on recent developments in trace metal behavior and cur- 
rent studies on radioactivity uptake processes in green plants and the soil 
syste^. Plant retention of deposited materials is controlled by the size of 
particulate matter and possibly assessment models, fiowever, due to the use of 
inappropriate data for the low-level chronic release situation where foliar up- 
take may be the dominant route of entry to green plants with very efficient 
retention. After foliar deposition of Pu and Sr, the small particles are held 
tightly by leaveV^I^K 802 or higher long-term retention. This may also be 
true for Cs, Ce, Na, Cd and Zn. Ip many fieJrd studies, estimates of the plant- 
soil concentration Vat id (CR) represent an operational definition in which 
^ foliar processes of sorption are confounded with root uptake. This is manifested 
by arrange of plant-soil CR values that differ by I0 5 for a given radioelement. 
Analysis of experimental data on soil processes u^der controlled conditions 
indicates that' a range of I0 3 for Pu-CR's would be expected. Higher CR f s for 
. * Pu are seen in the fffe^d, indicating foliar uptake. Although Am has been less 
^ systematically studied/^ifc^ higher CR values are associated frith chelated forms 
which maintain its solubility in the soil system, thus affecting the extent pf 
root absorption in plantd. In some cases, particularly with ^Tc, tJte concept 
of CR may^be questionable; but when plant-soil CR f e exceed 0.4 or gastrointes- 
tinal absoT^t ion fractions exceed 10"^, the food chain pathway will be quantita- 
tively more important than the inhalation pathway, for particles of respir- 
able sise^ratige. • /. § 

• • * 
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, G.L. , Health Effects of Environment &1 Pollutants > St. Louis, Mo.: 
The^iL.'V. MosBm Company, 1973. - . . $ ■ 



This te^t provides qp extensive discussion a&d Ascription of pollutants; their 
sources, \actions, interactions and health effects. Pollutants are classified 
to theit* effect s on the human body such as fibrosis— producing* gran— 
ducing, arid fever-producing' agents. Additional groups of agents in- 
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elude aaphyxiants, systemic poisons, allergenics, carcinogens, and mutagens. 
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Special situations causing high levels of exposure such as economic poisons (in- 
eluding ^pesticides), pollution by radioactive substances, smoking, water pollu- 
tion and fires are described. A comprehensive study of pollutants is provided* 
The information presented may be relevant internationally although not specifi- 
cally geared to developing nations. 

•* 
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381. 

Waller, R.E. et.al. "Clean air and health in London." Proceedings of the Annual 
- Conference of the Nat ional Society for Clean Air , pages 71-79 (1969) ; 

The investigations of daily variations in mortality and "morbidity described by 
Lawther (1958, 1959) Martin & Bradley (1960) and Martin (1964) have been con- 
tinued with the object of monitoring the effects of London's clean air pro- 
gramme. During the%ptervening 10 years there was a spectacular reduction in 
ground level concentrations of smoke and a slight decline in sulphur dioxide 
levels. There was an important pollution episode in December, 1962, in which 
concentrations of sulfur dioxide were similar to those of the notorious polluted 
fog of December, 1952, but there was much less smoke in 1962. The increase in 
mortality and morbidity was much lower? than in 1952. Since the winter of 1962- 
63, there have been few periods of high pollution and there has been a virtual 
disappearance of the relationship between mortality and morbidity curves and 
pollution. 

382. 

Winkelstein, W. Archives of Environmental Health . Vol. #14: pages 162-169 (1967) 
Cited in WHO, 1972, Health Hazards of the Human Environment . 

383. * 

V 

Winkelstein, W. Archives of Environmental Health . Vol. #16; pages 401-405 (1968) 
Cited in .WHO, 1972, Health Hazards of the Human Environment. 

J 

Winkelstein, W. Archives of Environmental Health . Vol. #18: pages 544-547 (1969) 
Cited in WHO, .1972, Health Hazards of the Human Environment. 
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Mexican air monitoring, program: July-December 1973. Instltuto Nacional „ 
Energia Nuclear, Mexico, D.F. Radiation Data and Reports . Vol. #15: pages 277 
278 (1974). m ' 

Results are provided of' particulate air sampling at 6 stations in Mexico. High- 
est concentrations of gross B radioactivity in airborne particulates were de- 
tected at Torreon (0.27 pCi/m J ) and Veracruz (0.26 pCi/m 5 ). Average concentra- 
tions ^ all stations ranged from 0.05 to 0.13 pCi/m 3 . 
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Royal College of Physicians of London. Air Pollution and Health , Ixmdon: Pitman: 
Medical & Scientific Publishing Co. , 1970. ~ 

This is an easily read, authoritative report of a committee set up by the Royal 4 
College in 1959 to look into smoking and atmospheric pollution in relation to 
lung cancer and other Illnesses* It surveys the general problems of air pol- 
lution, its nature, effects, and the preventive measures which are needed. 
Three main sources of pollution — domestic* fires, industry, and transport (in- 
cluding motor vehicles)— are considered, and the point is made that most of the 
pollution, likely to affect health comes from the burning of coal on domestic 
fir^s. The major part of the report deals with health effects and, $n particu- 
lar, the effects on the respiratory*systera. Comparisons are made with the posi- 
tion in other countries. Chronic bronchitis is treated at length, and an im- 
portant section deals with the effects of pollution on young children. Possible 
relationships with lung cancer are discussed and it is concluded that the evi- 
dence on the role of air pollution in its causation is still inconclusive. 
Throughout the report the comparative effects of cigarette smoking are kept in 
mind and it is evident that /further research is needed intoStife combined effects 
of air pollution and smoking. British clean air legislation *s described, and 
the report concludes with a list of observations and recommendations. There is 
a useful bibliography of 142 references. 
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FOOD SANITATION N — "~ 
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387. \r 
# l 

AleksandroWlcz , J. , Cz^chor, M. , Schiffer, Z. /and Smyk, B. "Mycotoxins and 
their role in onchogenesis with special reference to bldod diseases." Haematol 
Lat, Vol. #13\(2): pages 115-124 (1970). ~" 

This paper discusses th4 disease relationships to mycotoxln exposure. The pri- 
mary diseases described ar^bone marrow diseases and cancer. The existence of 
these toxins in both food arid soil is discussed and incidences of diseases as- 
sociated with mycotoxln exposure are reported from Mozambique, South Africa and 
the USSR. 

388, f 

Higglns, I.T.T., "Importance of epidemiological studies relating to hazards of 
food and environment." British Medical Bulletin , Vol. v 31 (3): p. 230-235 (1975). 

The author stresses the role of epidemiology in tlie evaluation of .chemical health 
hazards. Illustrative examples of the utility of epidemiology are provided: 
Illness associated with gross contamination, illness associated with exposure 
to low concentrations of chemical^, wate* hardness and cardiovascular disease,, 
environmental cauue.n of cancer, environmental exposures and congenital malfor- 
mations, Dofce- response relations are discussed; their importance in the study 
of environmental health. This paper provides a rationale tpx incorporating 
'epidemiological techniques into the gathering and compilation of envirpnmental^ 
health data. * t 



159 



\ 

\ 



389. • v • ' . \ 

Kwon, T.W. By-product recovery aa a resource. In: Environmental Oualltv 
Food Supply, Future Publishing Co., Inc., 1974. quality 

With the growth of populations and increasing industrialization there is in- 

ZTA*l f °°? prt ? d ^ Ci f and therefore by-product production as till. ?hese 

Zl U Mu l PQllUti r r° blemS ' 11119 «T r Pr ° p ° 8es 8o0ie alternative »th- 
Yl ^ 8 80Be ° f theee wastes P"d*ed.in the Asian countries -as well 

rat^larvv^thel 86 ;, c / ea8iblUtleS ° f — o£ tnL aUer- 

natlves vary with the particular countries. The concept of by-product recovery 

SL« ?J 0nSideratl0n for 80ae V the urban areas of developing coun? 

tries. The specific materials and techniques for reuse are highly variable! 



390. 



Okpala, I. A survey of the incidence of blood, urinary and intestinal para- 
sites among students and kitchen personnel of the University o? Nigeria Ssukka » 
West African Medical Journal. v»1. #20 (3): pages 260-262 (mi)? 8 * 

, ■ * 

This paper surveys the incidence of certain protozoan and helminthic parasitic 
diseases in students and food handlers. The relationship of these diseases to V 
Improper .sanitary measures and disease transmission through food are^ussed 
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Seligman, R and Cohen, A. "Utensil swab test; its effectiveness in food 

P ? 20^2^0^75^ Pr ° gra X Arcnives of Envlron^l h^k, Vol. 30 (4) : 

The effectiveness of the utensil swab test as -part of the periodic inspection 
of food establishments was studied both as an indicator of clLnliness 
the* period between inspections and as an educational tool. X to seven sa^- 
^r' 6 /^ 11 at ^ervals of. two to three V nths at ninetX 3 7 
tablishments in rural areas in the northern part of Israel. I statistical ana- 

llTs of°the : I' 8 " 7$? K ldn - d SLaOSt n ° C ° rre lation be£we - repeated s ^ 
lings of the same establishment. Also, no trend to suggest an educational ef-* 

feet was found It we7concluded that, though the swaftest had pronto be 
inspections! 6 " had no value as part of the periodic sanitary 
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iT^^l ' » ° n 3 8e6linar conven «d by the Regional Office for Europe 

of the Wopid Health Organization, Copenhagen: World Health Organization, 1971. 

This document present* the results of a seminar on food hygiene. It dis- 

tTlll''vmn°¥~ h0me * nf f tlons and intoxications of public health importance 
in the WHO European Region, with particular reference to the tourist trade 
and food industries; prevention of food-borne diseases in relation to tourism 
and control of processing in food industries; requirements for food hygiene 
personnel and food handlers; principles of administrative and legislative 
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measures in fpod hygiene; ways in which WHO could further promote and coordinate, 
both nationally and internationally, the development of the surveillance and 
prevention of food^bprae diseases through the better utilization of existing 
resources and facilities. 

393. 

"Jbint FAO/WHO Expert Committee on Meat Hygiene." WHO Technical Report Series 
No. 241. Geneva; , WHO, 1962. 

This report provides * cjiscussion of the problems associated with the mainten- 
ance and delivery of hygienic neat. Topics discussed include; principal dis- 
eases associated; with ingestion or contact with meat, reporting and investiga- 
tion of food-borne infections and intoxications, handling of animals* methods 
of slaughter, me*t inspection, refrigeration, transport, handling, sanitation of 
shops and restaurants, laboratory methods, education -and training of Inspectors, 
and special problems related, to the tropical and developing countries. 



3 V' 

, " Jbint PAO/WHO Expert Committee on Milk Hygiene. " WHO Technical Report Series 
^ Mo. 453. Geneva; WHO, 1970. 

This report on milk hygiene discusses the theories and practices of milk hygiene 
in production, collection* transport, and handling and processing in the dairy. 
Sterilization and hygiene control of milk products are discussed. ' The bacter- 
iology and toxicology of dairy products is presented and problems unique to 
warm countries are discussed. A final section deals with organisation and ad- 
ministration of milk hygiene control* programs. • 
. 

395. % ' , 

"Microbiological aspects of food hygiene." f*H0 Technical Report Series No. 399. 
Geneva: WHO, 1968. ' 

Certain concepts basic to an understanding qf the microbiology of food hygiene 
are provided. Principal organisms causing infection or intoxication and the 
technology required for their prevention are described. Particularly suscep- 
tible foodstuffs such as meat, dairy products and raw foods are discussed. 
Laboratory methods, administration and training and their relationship to the 
control of food contamination are discussed. 

• 4 • V ■ 1 ; 

NOISE 
.396. 

Baade; ICk. "Hou&ehgld JJolse problems." Journal of the Acoustic Society of 
,. America , Vo&* #5^ pages 1233-1235 J1971). 

Noise control in the home involves the owners, neighbors, builders, contractors, 
installers and the manufacturers of house appliances, as well as the manufac- 
turers and operators of equipment used in the vicinity of the home— from lawn 
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mowers to airplanes. The difficulties in solving many of the noise problems are 
as much social and economic as technical. A plea is made Tor uniform sound 4 
ratings of equipment, for information on proper installation and use, and for 
, realistic criteria on acceptable sound levels, the work of the Air-conditioning 
*nd Refrigeration Institute is cited as an example of what can be achieved. 

397. - 

• ' • . - I 
Barbaro, V., Garibaldi, F. , LoizzoJ A., Neroni, M. , and Zapponi, C "An ex- 
perimental study of tfll effects of noise on the central nervous system. Modi- 
fications of the cerebral electrical activity of mice following various kinds 
of acoustic stimulations." In: Recent Advances in the Assessment of the 
Health Effects of Env ironmental Pollution. International Sym posium. Paris. 
France: World Health Organization, 1974. " ! ■ — 

Experimentally it is possible to demonstrate several effects of noise on the 
central nervous system: e.g., by submitting animals (rats, mice) to sounds of 
particular characteristics and intensity convulsions can be elicited (audio- 
genic seizures). In present investigations more sophisticated apparatuses 
allow us to^ evidence fine changes in cerebral electrical activity of freely 
moving mice, bearing chronically implanted electrodes, following acoustic 
stimulations of various intensity and duration. These changes can he modified 
by the .administration of some psychotropic drugs. 
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Bell, A. "Noise: An occupational hazard and public health nuisance." (Public 
Health Paper, No. 30), Geneva: WHO 1966. 

The subject is surveyed systematically in successive chapters, /hT^hapter 
on community noise describes the increase in noise nuisance in Various coun- 
tries and the importance of the annoyance effects. Much can be done' in the 
control of residental noise of industrial origin by the proper design and cor- 
rect operation. of machinery, the design of factories, aid by town planning and 
zoning. Difficulties in the evaluation of residential noise are discussed. 
Suggestions are made for international action and for further research. 
1. * " 

399. N • 3 
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r 

Benichou, L. , and Schmitt, B. "Myth and reality: the problems of noise in the 
home. Psychological discomfort and nuisance." Bordeaux Medicale. Vol. #5* 
pages 2757-2764 (1972). ~ 1 — ' , 

The authors discuss phychological discomfort and nuisance attributable to noise 
in the home. Most of the available scientific data on the effects of noise 
comes from the field of industrial medicine and relates to physiopathological 
.reactions. From the standpoint of the psychology of the individual, the fac-) 
-tors or discomfort and damage are more difficult to ' evaluate , Age, personality, 
social milieu, and living arrangements are all significant. The concept of a' 
hidden dimension" is advanced, since the reactions to noise are in part de- 
-pendent on space and space-tolerance. While the psychiatrist; and tffe sociolo- " 
gist regard noise tolerance as a measure of adaptability of a group to. its hous- 
ing these aspects cannot be t taken into account in building codes. 
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Bragdoa, C.R* "Influence of noise control on land use planning. M Acoustical 
Society pf America: 92d nesting. Acoustical Society of America . Journal , 
Vol. *60 S7 (1976) ~ 

City planning, an established professional discipline for nearly 50 years, evol- 
ved from architecture and other physically related disciplines and broadened to 
include interest in social and environmental concerns. Zoning was the first 
land use planning technique to incorporate noise performance requirements. Many 
other land use planning techniques now consider noi«u^ among other, environmental 
factors. As* inventory of planning techniques is presented. Drawing upon munici- 
pal, state, and federal experience, the success of the planning techniques is die-* 
cussed. Recommendations are made for future action to encourage greater effect- 
iveness. . • 

401. ' 

Bragdon, Clifford R. "Noise Control in urban planning." Journal of the tffban 
Planning and Development Division , Vol. #99: pages 15-?3 (1973). 

This paper discusses the impact of noise on health and a method far appraising 
implicated, health effects of noise. The nature of various noise problems, 
especially those related to both air* and ground transportation, are discussed. 
The possibilities for control of noise at the source, path and object Are 
evaluated and the role of urban planning in lessening the impact of noise is 
assessed. \ 0 



402. » * . • . - 

Bugliarello, 6., Alexandre, A., Barnes, J. and Wakstein, C. Thqi Impact of Noise 
Pollution: A Socio- technological Introduction . New York-; PerganTon Press, 1976. 

Various effects of noise on the environment are investigated. The awareness of 
noise; the effects of noise on health; the ramifications of surface transporta- 
tion; aircraft, industrial, construction and household noise; and the political 
economy of noise are discussed. An attempt is made to set noise -pollution in 
the framework of thetgeneral class of problems society, is' endeavoring to solve, « 

* T * *V 
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Cheremisinof f, P.N.;, Cheremisinof f, P.P., Allen", E.E., Bonano, E. J, , Casciato, 
| A.C M Cheremisinof f, N.P., Marsh, D# , Patil, P.G., Schneider, A.J. and Wilson, 
C.E. Industrial Noise Control Handbook , Ann Arbor; IJichigan: Ann Arbor 
Science Publishers, 1977. * , / 

Worker exposure to noise is a problem for business afid. industry. Studies show 
that exposure to high noise. levels causes lpw working efficiency. Noise con- 
tributes tx> psychological and physiological Ills such as nervdus tension/ heart 
disorders, and circulatory problems. Practical noi^e control applications are 
provide^ for creating a safe and productive work environment . Case histories 
.show proven noise control techniques in # industrial slants. OSHA requirements, 
community relations, Impacts of industrial operations, instrumentation and 
measurement, systems design, and safety devices are discussed. 

* * 
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Clay, P.E. "Noise-the fourth pollutant." 1977 ijAPPI annual meeting; Confer- "I 
pages^"; 1 ^ ta »/ Stt '^ Te< *»^ AaaociatlonTof the Pulp and PaperfX.try. 

■ IJTTk a 7 IC J 4,P J 1 f P °f ** du8trlal noi8 * and Its regulation is presented. Noise 
control by designing noise out of the machine, isolating the noise source from 

VlFi 9 , /r la T 8 '£ *** W the no - l8e i8 discussed. An industrial-society 
see^. to be iuherentHv noisy. This was * price paid for "progress" prior to con- 
trolling federal regufat ions, but this is not so any longer. Quality.of life is 
the watchword, and this has been reaffirmed by stringent pollution -control re- 
gulations and the increased level of awareness of the general public. 

405. 

- I 

Sfc/ r "A A 'w/ ,The ef ! eCtS ° f noi8e on V*oP^" <ed) Crocker, M.J. ' 

University 0 1975 * PS8eS 37_45 * We8t ^W^*' ^diana: Purdue 

There is a 10-million-f old difference between the faintest sound the human ear 
can detect and the loudest sound it can tolerate. Sounds from!5-20 Hz to 
20 - kHz are detectable. The anatomy of the outer, middle, and inner ear is 
taZmSlil the / hain °f events initiated by sound waves impinging on the 
tympanio^embrane is traced^ Physical and psychological loudness are related,/ 
and the dependence among frequency, sound energy,^ and loudness is analyzed. The 
auditory effects of noise include sound masking, sensitivity loss, and permanent 
hearing damage; nonauditory effects are irritation, job performance deteriora- 
tion, and physiological changes. 

406. * • 

Dixon, Ward W and Fricke, James E. (eds.) Noise as a Pub lic Health H flg! »rH 
llZT^:^ JUnC 13 - 14 ' Washington: American Speech's' 

Source not referenced. 1 # 



407. 



Fasold, W. "On the status of meeting noise protection requirements in Indus- 



trial , housing construct 
pages 682-631 (19671 



Zeitschrift far die Gesamte Hygiene . Vol. 



013: 



Using the results ofWmd insulation in industrial buildings as a basis, the'' 
author discusses how Yat the demands for. sound protection are satisfied by 
modern building techniques. Problems of air insulation and step-sound insula- 
tion of walls (joints), ceilings, floors, including bathroom (floors, and float- 
ing floors Cpuggins) -are discussed. Other problems Include the transmission of 
-$ound from staircases to adjacent dwelling rooms and sound transmission by 
windows, doors and ventilation shafts. Recent technical developments are re- 
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408. 

Flnkelm&n, J«M. "Effects of noise cm human performance." 
Vol. #10 (9): pages 26-28 (197*). 



Sound and Vlbratlga, 



A random sequence of -0 digits was presented to 23 subjects via earphones at 
1 digit/2 sec interval, * The subjects were required to repeat back the digit 
before the one las t\p resented duririfc the inter-digit interval. Environmental 
stress consisted of SOdB intermittent bursts of white; noise presented, at perio- 
dic and aperiodic intervals. The unpredictable noise conditions resulted in a 
mean of 8.0 errors on the subsidiary task while the predictable noise conditions 
resulted in a mean of only 4,0 errors. The difference between the predictable 
%nd unpredictable noise conditions appears to substantiate the effiqacy of the 
information processing approach for measuring the effect of noise on human per- 
formance. It demonstrates the potential for performance degradation at physio- 
logically safe levels of noise. If the individual is already loaded to the 
limits of his channel capacity by existing task and environmental demands (not 
including noise) t the capacity that is usurped by noise will result in perform- 
ance degradation. ' % A 

I ' 

409. 



Triedman, J. and Globus, G. I "Impact of environmental noise on sleep electro- 
physiology an measured in the home." Recent Advances in the Assessment of the 
Health Effects of Environment al PollMtion . Vol II. Luxenboufg: Commission of 



the European Coraounit tea, 



>ctorate General Scientific and Technical Informa- 



tion and Information Management, pages 50^511, 1975. 

Backb round- noise, electroencephalograph^ and electrooculographic signals, and 
time were recorded on a modified 4-track analogue tape recorder from 6 couples 
sleeping directly beneath the flight pattern at Los Angeles International Air- 
* port and frbn 5 couples in a quieter area of Los Angeles. There was less "deep 
sleep," more "Ugh t sleep," and more awakenings, among the couples In the noisier 
area. 
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410. J , 

j Grognot, P. Hortz. Med . , Nos. 120-125 (1965). 
I Cited in WHO, 1972, Health Hazards of the Human Environme 




, 411. 



Hariand, D.G. "Vibration and road traffic in the United Kingdom. " in: Roads 
and the ^ Urban Environment , pages 79-82, Paris: Organisation for Economic Co- 
operation and Development, 1975. 

/ Vibrations transmitted to the whole mass by its supporting surface are discussed. 
Vibrations at very high "intensities can damage people but such damage is not - 
likely for vibiftfirions below the pain threshold. In assessing bother by vibra- 
tion in the environment of a road, the perception threshold is probably. the 
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critical Intensity. Vibrations from traffic arise from variations in the reac- 
tion force at the road-to-tire-contact patch and are principally influenced by 
the height of irregularities in the road; but some modest reduction of vibra- 
tion may be possible by the careful redesign of lorry suspension. Measurements 
nearby and on United Kingdom roads show that only on the road, and then only 
close to a severe surface irregularity, do vibration intensities exceed the minor 
damage threshold and approach the pain threshold. ' 

\ ■ t » i . ■ ■•• 
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412. 

Jons son, %. and Sorensen, S. "On the influence of attitu&s to the „ ^ „ u 

annoyahce reactions to noise." Nord Hvr Tidskr . Vol. #48: pages 35-45 (1967). i 

Source opt referenced. 
413. i 

Kryter, K. "Non-auditory effects of environmental noise." American I Jou rnal of ' 
Public Health . Vol.' #62: pages 389-398 (1972). 

Scientific observations are presented and discussed. Stress reactiolis when 
continued for sufficiently long periods can be psychologically harmful, but it 
appears that psychological and non-auditory physiological responses to noise 
a/a transitory, though more research is needed. Physiological stress reactions 
are likely to be the result of frustration or anger, but again more research 
is needed. Because non-auditory physiological stress responses are often the 
result of interactions between specific behavioral activities and the noise, 
rather than the noise Itself, research on lower animals cannot usually be ex- — ' 
trapolated to man. Rodents and rabbits in particular should not be used. 

A 14 * * #., 

• ' - r ' • t # 

Kryter, K. The Effects of Noise 1 ' on Man . New York & London: Academic Press N 

This is an exhaustive treatise on the subject, Part 1 dealing with the audi- 
tory system's responses to noise, and Part 2, of particular interest to. the 
environmental hygienist, with subjective responses to noise. Important chap- 
ters deal with perceived noisiness (annoyance), environmental noise and its ^ 
evaluation, general physiological responses to noise ^ and effects of noise on 
mental and motor performance. The author believes that man should be able to 
adapt physiologically to his noise environment with only transitory inter- 
ference effects on physiological, mental and motor behavioral activities dur- 
ing the period of adaption. All other noticed effects of noise, including 
physiological, stress reactions, are taken to be due to stimulus and the re- 
sulting response effects as associated with the noise by the individuals. 
Such effects, if inappropriately interpreted, lead to individual differences 
in behavior to noise and would tend to be eliminated with learning and ex- 
perience. ladlrijiKtly aroused physiological stress reactions (fear,, frustra- 
tion, etc.) to many Repeated exposures to a noise, if not eliminated through 
learning, would undoubtedly TJe-hjirrnful to mental and physical health. 
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Levere, I.E. VSleep disruption by auditory npise and its effect on waking per- 
formance • " Recent Advances in the Assessment of the Health Effects of Environ- 
mental Pollutio n. Vol, II. Luxenbourg: Commission of the European Communities 
Directorate General Scientific and Technical Information and Information Manage- 
ment, pages 493-506, 1975, 

« * 

Auditory stimulation of between 9 and 24 15-second presentations was applied to 
volunteer males, ages' 18-35, sleeping for 3 nights within the laboratory bed- 
room setting. Sleeping reaction to the stimuli was determined by .electroenceph- 
alogram,. Effects of sleep disruption which carry over into- wakefulness were 
measured by having subjects perform a behavioral task before retiring at night 
and upon arising in the morning. The data suggest that sleep is a qualitatively 
\unique behavioral state necessary to an individual's well-being; and, if sleep 
is- even minimally interfered with, optimal waking behavior may suffer^ » 

v 

416. 

Hayer, C.L., Levitt, H. and Bergman, M. "Effect of aging on speech reception 
in noise." Acoustical Society of America: 91st meeting. In: Acoustical 
Society of America. Journal , Vol* #59 (1): S86. 

An attempt was made to isolate the effect of aging for listeners of speech in 
noise. Chaba sentences of everyday American speech and monosyllabic word 
lists witfiNa closed-set response (Mitchell Test of Phonemic Differentiation) 
were recorded by male and female speakers. The speech materials were system- 
atically combined with subway and traffic noise samples.^ The tap*s were 
presented in a balanced design to 160 listeners who represented a- nonclinic 
population with essentially normal hearing, ^^te subjects were divided into 
decade groups; 20-29 through 60-69, and the data were analyzed for each age 
group. Results show a decline in speech intelligibility scores for every con- 
dition presented. This effect was greatest where the speech :topnOlse ratios 
were poorest. t 

• i 

[9. . ' ■ 1 

417. 

Merluzzi, F. , Grieco, A,, Morresi, N. , Bema, M. , and Donzelli, A. "Assessment 
of noise pollution from a thermal power plant and its effect on the neighbor- 
hood." In: Recent Advances in Assessment of the Health Effects of Environ- 
menta l Pollution, International Symposium . Paris, France: World Health 
Organization^ J 9 74. 

• 

The aim uf the survey was to assess the effects of noise and mechanical vibra- 
tions produced by a thermal generating station on the inhabitants of a district 
in the. Riviera Ligure region. Apart from conducting, an objective survey con- 
sisting of direet measurements of noise and vibrations at the thermal genera- ' 
ting station under operational and non-operational conditions, a "subjective" 
survey was carried out. on the basis of a questionnaire on the opinions of the 
surrounding inhabitants. In order to ensure a large number of responses, an 
"active" and "passive" questionnaire was used, broken down into the two fol- 
lowing categories: a study of problems strictly relating to the survey popula- 
tion and condition^ a questionnaire drawn up with the, assistance and collabora- 
tion of as large a group as possible of interested subjects comparable with the 
functional and operative requirements of the survey. 
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blems #» a«« i^A*' a«m4 j-j 7 cts 01 tne resign team. The most comon pro- 

419. : $ " . . 

420. . . 
42.1. 

Cited in WHO, 1972, Health Hazards of the Human f.„v,r m ^ 

422. ■ I ^ 

^«e« S ™Hie^/^ ,:he ,i dent i ,1C " i0n ° f «"l"»4t.l noise' levels to 
Effects S^SSStS 4 ^*^ ^cant A d ^he of jteal fch 

^pejT ^itles. Bp^^ oJ^A^fSnS^ 
and information Ptenagetaent, pages 1249-1262 J \9.75. _ ... pn , 

Accumulated^evidence oi research'on human respwu* td^btad indicates that the 
magnitude of sound as a function, of frequency and^time^r^ the hlllt i^Lt 
of human response. This fact haH Z%1 viZ + u ? indicators 

sound level L A in dB L ttl fcf«<: E i to choose the equivalent A-weighted 

nTn!^M i r itB sic meaSure for environmental noise. Acceotable 

acoustical environments from a public health viewport can be sW^zed in 
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terms of yearly equivalent sound levels as follows: in residential areas* hos- 
pital, and other areas where people are expected to be present for prolonged 
periods of time, a day-night average sound level of 45 and 55 dB for Indoor 
and outdoor areas, respectively; for areas where speech is of primary concern, 
an equivalent noise level of 45 indoors; and for those areas where hearing 
protection is of primary concern, an equivalent noise level of 70 dB irres- 
pective of area,* % - . * 
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Benjamin, B. "Tuberculosis and. social Conditions in the Metropolitan Boroughs 

of London." British Journal of Tuberculosis and Diseases of the Chest, Vol. 

#47: pages ,4-17 (<1972). , v ' ; 

* * • * ■ ' ' , ' ? " ■> * 

Evidence of the etiology of tuberculosis hajp constantly^ pointed to an associa- 
tion with poor social conditions, but the elements in the environment involved 
* and their relative importance have never been assessed with any degree of finality. 
In this paper fche differential incidence of, and mortality from, pulmonary tuber- 
culosis in the London boroughs has been considered alongside nine indices of 
\social conditions including the proportion of males aged oyer 14 in social 
classes IV and V and the percentage of the population , in ^private families living 
<at a density of more than one-and-a-half persons per room. Multiple regression 
analysis on <data for 1931, confirms earlier findings of the , importance of socio- 
economic factors. It is not possible to delineate satisfactorily the separate 
roles of income, housing, nutfition or occupation, but it is found that .consi-, 
deration of the proportion of social classes 0 IV and V (a measure of income) - 
and housing density of more than one-and-a-half persons per room, gives as' 
good a guide as any to the expected variation of tuberculosis mortality between 
the, boroughs at ' Morbidity variation is still largely unexplained. A 

brief account is given of the borough trends since 1931 in relation to the 

* social background* (Author* s summary modified.) * > } 

•*».■ ^ | \ _ . ' \ ■ '' :■■ , 

» Brand, F. , b Smith, R. "Life adjustment and relocation of the elderly." Journal 

of Cercfnotology , Vol. 29: pages 336-340 (1974). \ 

— * \ 

A |roup of\68 persons aged 65 and over who had been compulse rily relocate^ as , 
a result of urban renewal were compared with a control group of 69 non-relocat«t 

* persons % Social and psychological data were obtained by interview, , and health 

, status by physical examination. The relocate^ grotip showed higher scores of mal- 
adjustment as measured by the Life Satisfaction Index, particularly in the case' 
of females and of persons in poor health. Blacks seemed to adjust better than 
whites^ There* was suggestive evidence that physical or social stress contrir 
Bufed to the problem of personal adjustment. ' 

1 —— 
•425 k '". / 

Brett, G. , '& Benjamin, B. "Housing and tuberculosis in a mass radiography survey." 
British Journal of 'Preventive and Social Medicine, Vol. Hit pages 7-9 (1957). 

The housing densities of 14,676 London households were considered in relation 
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to the *incidfence of active respiratory tuberculosis discovered in a mass radio- 
graphic survey. The results indicated that thosa housed ft a density of less 
Uhaji one pet room experienced lower morbidity than the remainder, but there was 
^^^^ denCe ° & 8 T is% in morbiai ty with the increased crowding, "A similar ab- 
^j^lpf any effect of crowding, was obtained when the group was subdivided accord 
injrW-soeial class; men in social classes IV and V showed a higher incidence 
\than members of classes I t II & Itl; ; i» 160 one-person households (lodgers) were 
* considered separately* Those in social classes IV .and V had a particularly high 
incidence *of- active tuberculoses . V N V* 



426. 



Britten, R. '.'New light on. the. relation #f housing to health." A merican Journal 
of Public Health ., yff 32: pages 193-199 (1942). ~~ 

A national health .survey was undertaken in 1^34-36, covering 703,092 urban 
and 36,80! rural families by hdjbse-tp-hoose canvassing,' Associations we*e es- 
tablished between crpwding and a number of health indices, between sanitation 
and sartitfcry facilitie^and gastrointestinal infections, and between house 
valles $nd home accident^ Tfie .difficulties of determining the effects of 
housing conditions per se, of xasfcher environmental circumstanced, and of factors 
such as Economic status, " adequacy- of medical care, and of nutrition are dis- 
cussed, it i*h concluded thaf^the inability fo define the precise influence of 
the varvious elements of bad housing must not be an excuse ^6r failing to make 
progress, in improving housing -conditions. ■ ' ® ' ' 



427. 



Burt, W/ "Poverty, housing, and health." Medical Journal of Aus tralia. Vol, 42% 
|P ages 167-173 X 1945). r * ~ . .' ' C" ' ■ » 

'The' author refers to a study undertatfSv in 1936-7 in Melbourne Jfwhich showed 
that -infant mortality Was twice as high, and infectious disease rates three 
times as high, in areas of poor housing. He considers that the problems of 
stums are mainly the resul#of poverty and that the provision of proper housing 
should be regarded as an essential social service. ' " 



428. • 



•Cappon, D. "Mental health in, the high-rise." Canadian J ournal of Public\Health, 

Vol. #62: pages 426-431 (19J!). * ^l^T " ~ — 

' ' * ■ * . 0 V V • ~ ' \ ' / 

Studffes of mental health problems, of high-rise apartment dwellers dre hampered 
fty the complexity and interdependence- o£ the numerous factors concerned, and 
the lack of guidelines^ or an operational definition of mental health. Inpair- 
ment o-f the latter i^£oo gross a condition to be? a demonstrable reaction to 
high-rise living and sati3factory methodologies, expertise, and adequate fundfe 
for, carrying out investigations are not yafc available for xleffnitive stu4ies.- 
%^^thor discusses concepts of mental hfealth and advances an 'Index of Social' 
tf!Jgp;e f composed of psychiatric, social, medical, economic, and educational* 
constituents/ He outlines a scheme for the study of the. mental effects and 
s'tresses the importance of looking at the environmental genesis in t£rms> of 



perception and imagery since what* really matters is "the perceived and not the 
# a<;tual environment. The £tudy would extend over a period of time to allow for 
changes in the maturity of the environments, in their acceptability, and in 
soclM attitudes. Until the results of such studies are available he claims 
th^re is sufficient evidence from case studies and* observation^ to justify the 
suspension of further schemes for the erection of* high-rise apartments. 



429. : 

Chapin, F. "Some housing factors relating to mental hygiene." American Journal 
of Public Health , Vtfl. #41: pages 839-845 (1951). 



Adequate housing contributes to good mental health, and the sound planning of 
# a house, while not curing mental. ill health, can often prevent further deteriora- 
tion. Privacy and facilities for free circulation within the home are important 
and facilitate sound emotional and mental health, whereas when persons with an 
originally secluslye^ personality-^irend, such as schisophrenics, are denied normal 
social contacts as pi ten happens in slum housing, they tend to become more shut 
In an4 seclusive. The author s^resfses <:he need for more accurate and precise 
methods of measuring changes in human behavior. 

430. . _ * /" . 

CoMey, J., & Reid, D. "Urban and social origin of childhood bronchitis in 

England and Wales." ' British Medical ^Journal , Vol. #2: pages 213-217 (19,70). , 

., - r r 

A survey w#s made of 10,887 children aged 6-10 in "contrasting urban and rural 
areas of England and Wales. A pronounced social class gradient was found in . 

uthe frequency ;of chronic cough, historyof Brdnchitis, and in disease-of the t 
ears and nose* Among the children of semiskilled and unskilled workers '(i.e., 
the children with the highest prevalence of chronic cough and bronchitis), there 

jwas # a marked association of chest conditions with levels of air pollution. An 
excess rate In Wales; ,however, could not' be explained by local levels of pollu- 
tion. (Geographical variations in the* average number of persons per room, per- 
sons per dwelling, or rooms per dwelling were not large enough to explain the 
difference in rates. * 

i 

431. . \ 

Dhar, CM. f Prasad* B.G., Mathur, Y.D. , and Bhatnagar, J.K. f, A sttkly oii housing 
conditions in village Rahlmabad of Lucknow district." Indian Journal of Medi- 
c al Research , Vol/ 7/59 (12): pages 1906-1921 (1971). . 

A survey to appraise the^existing position in regard to rural housing was car- 
ried out in village Rahimabad lying withinj the" field practice ate*a of Rural 
Health Training Center, Sarojini Hagar, lucknow. The- general pattern of th£ » 
houses was -a single storeyed kutcha or semi-pucka structure enclosing an inner 
courtyard. 50.56% houses Were' kutcha and only 8.33% pufcka. The number of 
living rooms per house ranged from 1 to 7, with an average of 2.68. , The dum- 
ber of inmates per house raflged^ from 1 to 16 with an average of 5.67. Venti- 
lation was considered good in 80.13% living rooms. Lighting was' good in 87.79% 
living rooms. .Open shallow walls w f ere present in 25.56% houses and handpumps 
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In 0 



»a hlu< Ut ^ nes were ab8e nt in 95% houses, people using fields for defecation, 
ft ii5 ^° U8eS dls P° sed ? f refuse b V dumping into heaps. The waste water from 
51.12% houses collected into cesspools.. 83.33% disposed of animal wastes by 
dumping in heaps. Overall assessment of housing done through scoring method 
placed 67.78% houses in' C or poor class and 20% in. D or bad class. 



432. . ^ 

^"^fr,?'. MFamllle « in. flats." - British Medical Journa l': Vol. -14: pages 382- 

A comparison was made of the health of 1,,163 wives and children of British 
servicemen living in modern 3-4 storey flats on a housing estate in Germany, an* 
445 living in modern two Storey* houses. The morbidity among the families living 
in flats was 57% greater than among those living in houses, the greatest dif- 
ference being in the prevalence of respiratory infections in young women and 
Children . % and of psychoneurotic disorders among women. The relatively sraaU 
space available in flats, together with, the resulting confinement of the family 
was thought to be an im^fertant factor leading to the increased occurrence of' 
respiratory disease. Similarly, the confined conditions, with the resulting 
social isolation, were thought to be an important factor leading to the higher 
occurrence 6f psychoneuroses. (See also Leading Article on page 376 of same 
issue in which Fanning's use of "first consultation' rates", admissions to hos- 
pital and referrals to specialists are discussed as indices of morbidity.) 

433. ' ' ' 

Urootenbo^r, E. , "The relation of housing to behavior disorder." American 
Joqggl of. P sychiatry . VolV #119: pages 469-472 (1962). ~ » 

The author,- a consultant psychiatrist to the Municipal Mental Hygiene Service 
in Rotterdam, expresses concern over families where young parents and their 
famiUes were sharing accommodation with th# grandparents, and quotes a rubber 
of else histories. .Four types of situation are described leading to befJjWal . 
disorders in the children: (1) the lack of pri^v of the young parent Fin 
conducting their family affairs; (2) a ^at^Ti\lry between parents and 
grandparents for the tove of^he chj^rren; (3) the resulting lack of certainty " 
In exercising control over thXcJjifdren; and (4) the lack of privacy of the 
parents in sexual activities. Conditions usually improved when parents moved 
to a home of their own, but in some cases a child missed its grandparents' dis- 
play of affection, and felt lefnely as a result.. This could result in a distur- 
bance of the child's emotiWl 'relationships with other children. 

434. 

Hare, E. w "Mental health in, new towns: what next?" Journal of Psychosomatic 
Research, Vol. #10: pages 53-58 (1966). 

Three studies of rehousing: Wilner et.al. (1962), Taylor & Chave (1964), and 
Bare and Shaw (1925) have each fc failed to show any consequent effects on the 
prevalence of neurotic ill-health. These* surprising findings are supported 

X*i?V° rk ° f HaU U - 64) and Chester <& 65 >- Scott (New Society, 1Q December 
19649 has reviewed evidence showing tfiat maladjustment in children is less 



dependent on family and social conditions than had previously been supposed. On 
the other hand, in an earlier study Martin et.al. (1957) had found poor mental 
health in a new housing area 9 and the prevailing sociological view 4s now that « 
a person's social adjustment is influenced by environmental conditions. While 
it is apparent that %ie contemporary trouble or misfortunes often appear to pre- 
cipitate mental ill-health, the'really important causal factors of neurosis, if 
they are. not to be found in current stress, lie within & person's constitution, 
and Che author concludes his paper by reviewing the evidence that: (i) physical 
damage In very early life is associated with poor health in childhood; (ii) that 
psychiatric disturbance in childhood is associated with psychiatric disturbance 
in*later adult lifel and (ill) among adults there is; a group of persons with 
vulnerable constitutions prone to ill-health of all kinds. To assess the im- 
portance to be Attached to the various factors prospective surveys are sug- 
gested in which children with a history indicating probably impairment are.fol- 
lowed up over a period of many years. 



435. v 

Hare* E. & Shaw, G. Mental^ Health on a New Housing Estate: A Comparative Study 
of Hea lth in ^wo Districts of Croydon , Mauds ley Monograph No. 12. London, New 
York, & Toronto: Oxford' University Press, 1965. 

* . * „ 
The mental health of the inhabitants *>f a new housing estate on the outskirts of 
Croydon, UK, was compared with that of an old, poor, densely populated area used 
as a control. Information was obtained from household interviews, yfrom general 
practitioners, and from psychiatric hospitals, and assessments were made of 
social factors, physical health, general physique and personality. The statist! 
cal reliability of the measurements is discussed* No differences between the 
two areas were found in neurosis rates, but* in both areas the authors found that 
persons With poor mental health also tended to have poor physijpl health. An 
unexpected association was found between ill health and a past nistory of con- 
cuss Ion, \ and -with certain infectious diseases. 

4 36., \ r 

i * 
ICasi, *S. '^Physical and mental heatlh effects of involuntary relocation and i<isti 

tution^i Nation on the Elderly - a review." American Journal of Public Health , 

Vol. 462: pages- 177-184 (1972). / ~~ . — — 

i * + 

The literatute on the effects qf relocation and institutionalization of the 

elderly Is reviewed in detail. " Methodological difficulties and the defects 
of past studies are discussed together *with the need for, a well-designed pros- 
pective longitudinal study. Th^ paper contains a valuable bibliography of 
107 titles. 



h'Yl. t ' ' 

Laig),aw, S. Glasgow Common Lodging Houses and the People Living in Them , Glasgo 
Health tfnd We^J^re Committee, 1956. ' * # 

The author gives an account of tjrcfe history Of the provision of common lodging 
houses (inexpensive night accommodation for poor people) in Glasgow, and pre- . 
sents the" 1 results of a survey of thp health and social circumstances of over 
BO0jif j>e Inmates during the period 1950-53. ' 
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438. 

Lawtfl«_M.P. & Yaffe, S. "Mortality, morbidity and voluntary change of resident 

)' 

?ouni 8 ^ fiCa ^ dlfferences in ^tality over a period of twelve months could be 

reSca^anS III E^V" PBOP >' °»* havln * been voluntarily 

* un III t T , , h ' tW ° groups, consisting 6f matched controls: a total of 

navwi? V^f ' /" t SeC ° nd Study no Urease morbidity, as judged by be- 
.hayioral and subjective health indices, could be found between. a group of 77 
relocated, elderly people and a corresponding group of matched conf^s. 

4.39. 

SliTf; t'S* "? eslde ' ntlal environment: nexus of personal interactions anT 
^6-L9 U (19ll)'° Pment " - Jo "^l £f "ealth and Human Behavior, Vol!^ p^ges 

anv ^TnM^K? P hvsical as P"ts of a residential environment have 

any relationship to the social interactions which affect well-being ?f au T 
a relationship exists, is it possible £ establish criteria for suLbL heath 
iTtu ^\?%T ld *\ P ° 88lble £ ° COntro1 the P^i«l- f actorf JnvoLed? • 

Stent to whf^ / f f 1 ? 1 " 8 *t\ the l3yOUt ° f Neighborhood W he 
extent to which social interactions between individuals can take place but 

more research is needed to ascertain the extent to which "is may'arf^ct social ' 
well-being. Some work suggests .the physical environment has no consequences 
for social systems; habits and values once learned persist in spite of Radical 
changes^in the residential environment, but for normal persons there Ll be a <~ 
Umits fc ° leranee to environmental factors, and beyond sorn^ as yet ^ascertained 
limits, extreme situations may exert an unhealthy influence/on individuals ore- 
disposed to some for. 6f illness. More definite research ^ neeoed int^- (a) 
the physical factors in the. environment in which social infractions take olLe- ' 
(b the functioning of the social groups concerned; <c) tXui tu^alvaLs £V 
attitudes bearing on the use of .the environmental facilities; (d) the health 
results stemming fro. the functioning of such key processes! and (a) the lis- ' 
sibilities of preventing malfunctioning through (i) changes in the desigV! loca- 

orlentat^l^f ' ° f P I iV3te COTm ° n 8paces - and clrculaUon through re- 5 ' 
orientation, of values and attitudes by community organ izationNorocedures 1 It 
is important to find out in what respect the Socialization o1^^ aua L p e_ 
.disposed to be affected by environmental factors *as been deficient 1 / and to 

Zt ? PatternS ° f behavior which protect such individuals. 

As a basis for such research Dr. Loring outlines a hypothesis suggesting an 
interplay between personality and social situation factors. Should restart . 
on these matters be. successful , remedial apt ion might be based on the adoption 

^ ation^ork r t ° f ^ ^ " ° f or ^ ^ 

faciliti reorientate the residents? Use of house and neighborhood* 
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Lunn, J.E. f U study of Glasgow families living in 1-apartment^ 2-apartmertt and 
3-apartroent tenement houses." Scottish Medical Journal , Vol. #6: pages 125- 

129 h961) . \ * ' 

In this survey a comparison was made of the health and social conditions of 
families from 1-roomed, 2- roomed and 3~roomed apartment tenement houses and 
certain points were followed up six months after rehousing. Overcrowding was 
greatest in the smalles houses and these were more unsatisfactory in respect 
of toilet accommodation, bathing facilities and running hot water. More 
housewares went out to work from, the smaller houses, but there was little dif- - 
feF*fff%*in the standard of home management. The incidence of Illness showed 
little difference during the six months preceding the survey. The size of the 
house did not appear to affect the incidence of; illness as measured by^hospital 
admissions, persons visiting doctors** surgeries, or calling in their doctors. 
Six months after rehousing, a marked improvement was noted as regards over- 
crowding and the standard of management of new homes, and the proportion of 
families with hire purchase agreements had increased. ; 
^ * • ■ \ * ; - • " 

441. ■ ' 

Martin, fi.E. "Environment, housing and health*" Urban Studies, Vol. Wi- pages 
1-21 (1967). , * * " , 

The author reviews evidence of the effects of housing and the housing environ- 
ment on health* on disease incidence and mortality, and on mental health- Much' 
of the evidence is derived from social surveys of specific cities undertaken 
at various times over the past 100 years, from comparisons of health in dif- 
ferent areas, from more sophisticated statistical investigations of rehouseid 
PQpulations, and* from multifactorial analyses of the various physical, social, 
economic and other factors which may be involved. The evidence shows a clear 
association of health with socioeconomic conditions, particularly pojstftty, with 
overcrowding; arid with pollution. The relationships change in the course of 
time in accordance with changes in the state of nutrition, the resistance of the 
population to disease, improvements in medical treatment and medical care, met3f> 
tal health factors and Ahe state of education aT a community. Thus conditions^ 4 
which would have had a serious influence pn a community in the past may now 
sometimes have comparatively little effect. Nevertheless, although the statis- 
tics of a community may appear satisfactory, Individual families will be found 
where a poor physical environment is having an important effect. 

442. . .. .. 

Martin, F.M. et,al. incidence of neurosis in a new housing estate." British 
Journal of Preventive and Social Medicine , Vol. #11 : <page^l96~202 (1957) . 

•This survey was conducted on*a London County Cpuncll Estate in the Hertfordshire, 
whose population had grqwn ffom 4,987 in 1949 to 17,500 in 1954. Figures were 
obtained of admissions to mental hospitals, of referral^ to psychiatric out- 



patient departtqpnts , and of consultation; 
chiatrlc conditions, and interviews were 



if with general practitioners for psy- 
arranged with 750 families over a per- 



iod of six ^ears/ 'Mental hsopit'al admissions were, found to be 23-74% in excess' 



% 



\ 



o£ the expected numbers derived from national statistics, the excess occurring 

a ' 5 ° Ver f ° r WOmen * 3,1(1 55 ^ over for — • The propoS * 

fLur^ H° tlC ? t0 ^ chotiC8 was highcTthan expected fro™ the national 
I2S£3 ; 5 '? p8ychiatrlc °»tpati.nt clinics approximately corres- 

ponded to the national average. Figures fof consultations with general Practi- 
tioners indicated an excessive rate of psychosis, for all neurosis and most 
off the psychosomatic disorders, exceptions being 'mental deficiency alcoholism' 
and personality disorders. The family interviews indicated tha? neurons rates 
were higher than those expected from the National Survey of Sickness The * 
authors discuss the difficulties of this type of survey" and wJ£t h ™ the 
fire anJ°^ ° f r f° USln «' the disript^n of the accustome^alterns of' 

U e \T. !w f !* llnB f ° f llnelines * and J^olatiori consequent to the moveW 
have contributed to the findings, and tf»at some indications of a gradual iT- 

^^^^T*,™**?'' Thus ahigh^eeof^la^tm^t^r * 
children Immediately after their arrival was followed by a period" of stabiU- 
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) 



McLaren, M J ' ^.al." "Epidemiology of rheumatic heart disease in Wk school 
^(!'V r t0 ' J ° hanne8bUrg -" . BrltiSh "* diC&1 1 VoL pages 

r«;Y 7* °! C ^ ldre *. ln 8cho ? ls creches revealed" an over.*!! prevalent 
rate for rheumatic heart disease of 6.9 per 1,000, and was. hSk>st iTthT ' 

• rS:r ^e?^ ^^/-Woc^e-. ias isolated fro^ nroats^of 
52 per l,op 0 . children.. In diseasing prevent ive-fmeasuresV the. importance^! 
socioeconomic factors,' pove'rty, malnutrition and bad housing is stressed? 



444. , . . - ' . _ • : 

McMillan* J.S. "Examination of the association between housing conditions and ' 

Z^TinT v U r r S^ OS " i* *}?*^'' Bri tish Journal of PrLeL'^n^^f 
mdAOjftft, Vol. #11: pagfes 142-151 (1957V. ' ^ ' : 

Notifications of tuberculosis were examined in the 37 wards of .the city and 

T C Tf f ° Una tG be 8l 8niCican£ly' correlated with th/number of* ~ 
uh^I ^;> he nun,ber of Pe**ons per room, and , the percentage of the 
population living mbre than two persons per room, ^association with over- ' 
crowding appeared -to be restricted tc^ the. 21 wards with case rat^ less tZ 
th^city rate and in the 16 wards wiH a high incidence there wat no signifi- 
cant correlation These. 16 wards rfad >a greater degree of overcrowdfc and 
it is conclude^ that other factors than housing myst be operative in"influen- 

5enL C ^ G f ^ th ^ e ^ reaS - The WardS tflt »' the h^"est and Uowest inci- 
dence at the disease were compared. Tn the former the average tuberculosis 

bT^TS *% r8e ' T d ^ h ft* 1 * c §*** could, be. due to .the greater nut . V 
ber of. adolescents an# young adults. , In the second ward, ^hich had a low in- 
cidence erf the disease, there waaCaVsitive association with overcrowding: 
loll TJfiu^T fS*^ 1 ! WSS a re£ l e ^ion of the. larger size of the tubercu- 
lous. faffllies in jh^ ward. No Association was found between the disease and 
the fatness or 'otherwise' of a *ouse far human habitation.' V '■' * ' . 
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445* * 

McNeil, J.L, , and Ptas^ik, J. A, "Evaluation of long-term effects .of elevated 
blood lead| -concent rations in asymptomatic children:" In: Recent Advances in 
Assessment of the Health E ffects of Environmental Pollution, International 0 
Symposium. Paris, France: World Health Organization, ,1974. 

The primary problem of childhood lead poisoning in the United States has been 
almost exclusively confined to the pica inclined pre-sfchool child living In 
deteriorated pre- 1940 housing containing flaking lead paint in a situation 
compounded by parent-child emotional or economic inadequacy. Cases of overt 
clinical lead tonicity have resulted in such children. However, in addition, 
there exists a*$ignif leant number of children with elevated blood lead concen- 
trations in the .40-80 ug/lOOG range wfco show no symptoms of lead intoxication. 
It has been suggested that sustained increased body lead 'burden as reflected 
by. such blood lead concentrations tnay result in pernjanent 'deleterious effects 
in children. If so, elevations of blood lead concentrations from, ail sources 
of exposure *ap>, in fsict, deleterious arid the severity and magnftu&a of plum-: 
hism is much more severe than presently thought. Th^cyrrent study^is an 
attempt to provide "information on possible ^otfg-term deleterious effects of 
lead exposure in -children with increased bocly lead bdr^en bu^: without clinical 

symptom** of lead poisoning. t / \ ■ • ■ 

. mt * * * 



446. 



Moines, JiC. an$i Hilbert f M.S. "Responsibilit ies 'pf public health adfhinistra-* 
tloiis in the- field of housing. 11 Itv: Housing Pr®grainm£s : The Hole of Public 



ilnfe 

Health AgenMe&« geneva: WHO, 1964'. 



The> public health concerns of Tiousing. are dedctibed as^ s^pving certain needs, 
such qp; physiological *by thermal ? noi^e, spa^e* - psychological, 1 , as privacy- 
and aesthetics; protection fjof contagion, -from watei;, Sewage, H pests; and pro- 
tection from accidents from structural hazards or -£ir6s. In planning a* housing 
pVoJ^ecl: sdme factory to consider that are bf particular concern from an environ** 
roetttaj Health 'standpoint* atje sp^ce* and yentilati^n. adequate water supply, pro- 
per neWap and waste dij^po'sa^ draifv&ge, sound Structure of buildings, clean 
alt, .pest ; control,' noise, prevention; -ffTcreaticmal areas and also building, codefc, 
laud usf, and zoning. T his doc^um^nt entimejat§s' the environmental health, con- 
cerns in housing and provide^ air approach to planning that" is most ^levant * 
to i^rhan areas- . . * ■ * ' - < * ■ . 
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Nelson, Al, '"Housing and health"?" Br itisl(^fe €jya JL Journal ,. Vol. //2: pages" 395- 

• 397 (IM^-x). - * ' * T - . . " 

* * ' , - .* 

•The* Author analyzed the nurrtality of Europeans and Other r&ces in* South Africa^* 
dtirfrflg 1918. Many etiological factors were # iriyQlv^d* b6t the, author^ points 
specifically to the inverse- relationship between mpjtality and .the monthly* f 
rehfcals of \iwelllna units. He concludes that providing new' hemes fox . 

/pdoriy housed" ^s nofev the complete answer and that there fluj$t p£ an element 
of* social* and eoonomf^re-ronst ruction as Well.* ' % A . * ■ ■ 
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Niebanck, P.L. ™The elderly In older urban .areas: problems of adaptation and 
the effects of relocation." Institute of Environmental Studies, University of* 
Pennsylvania (1965) . „• 7 

The authors, attempt to .define criteria which would be useful to housing and re- 
development policy makers, concerning the relocation of displaced .elderly peo- 
ple^ For this it is necessary to consider the characteristics and needs of the 
u . :J* 1716 book dlscu88es in detail the aspects of social responsibility to 
the elderly, the underlying theories and conceptions of aging and tfce aged, 
and their social and psychological problems/ Agencies responsible for reloca- 
tion have much to consider if they are going to provide a full and rewarding 
life and environment for the aged and not merely shelter. 

449. ' 1 * j ' 

! D ; N e ? Contractor > Ml - "Health of rural Adivasis." Indian" Journal of 
/ Medical Sciences . Vol. 018; pages 716-721 (1964). ~ 

" waS f timated that over two million Adivasis (Bhils)- live in the afforested 
hills of Maharashtra State (Western India*. They live in remote scattered , 
settlements in forest clearings, the damp and dark huts consisting of bamboo 
walls, thatched roofs and mud floors, with approximately four persons to a 
room, often sharing it with goats and cattle. Water and. soil pollution are 
widespread. On the basis of a study of a .small area it? was esfimaSa fhdr. 
the^birthrate was approximately 62 per 1,000, stillbirths 16 and infant mor- 
tality rate 166 per 1,000 live births, and death rate 26 per 1,-000. The life 
expectancy at birth was approximately 46 years. Asphyxia, tetanus and gastro- 
enteritis were important causes of neonatal death and infectious disease es- 
pecially smallpox and gastroenteritis, took a heavy toll of children aged one 
1.1 four 'Helminthiasis, deficiency diseases and skin diseases were common in 
older children, and deficiency states were also said to be commqn among adults. 
MaternaJ health seemed to be good. Medical facilities were few and scattered 
and, although 86% of the population appeared to have suffered from serious 
disease^ only 16% were estimated to have consulted conventional allopathic 
physicians. ... 

* - 

450. - 
Pozen, .M.W. et.al. "Evaluation of housing standards of families within Your 

^^is&liiEn renewal,n A *" lc " Journal of PuMir Heairh) vo1 - 

Between 1962 and. 1966, 752 families were relocated from a/'utban renewal area ' 
of Springfield, Massachusetts. In 1966 a 20% random sample of the families 
was selected for study and 40% of those investigated were found to have moved ' 
again <5U of the negro families, 22£of white families, and 10 out of 14 Puerto 
Mean families), One-third of the families were untraceable. &ntost a third 
had moved, either voluntarily or by health department action, on account of 
overcrowding- or substandard housing conditions. Other reasons for moving in- 
cluded eviction for/highway development, prohibi^ve rent and maintenance costs, 
and social and psychological pressure by neighbors. The substandard housing 



conditions had developed subsequent to the move and were the result either of 
natural wear and tear of houses which had been only marginally acceptable, or 
of abu^e by tenants or neglect of quality housing, a measure of the success of 
the relocation scheme. The diff icultieqjflfr securing improved results in such 
schemes are discussed. 



\ ' ' ! ' • 

Richter, E.D. et.al. "Housing and health - a new approach. 11 American Journal 
of Public Health , Vol. #63: pages 878-883 (1973). v ~ "~ 

w - . i . 

The urban environmental health problems of American cities have~chSrtged over 
the years and it is now necessary to concentrate*™ aspects such as dilapidated 
and deteriorating housing, lead poisoning, home accidents, hypothermia, rat 
and insect bites, allergies to hous& dusts, and needless mental suffering 
arising from the social problems of urban areas/ ThW East Harlem Environmental 
Extension Service has been created in an effort to dfcal with this situation/ 
It ijf £ non-profit-making corporation representing housing groups, owners, 
tenants, and job training organizations working with the Department of Community 
Medicine at the Mount Sinai School of Medicine and New York City's Board oi 
Education. Community residents selected as extension agents undergo formal 
training in preventive maintenance, environmental sanitation and safety, and 
community health education, and are then assigned to field service and rehabili- 
tation work. The Service fills thfe gap between individual family responsibi- 
lities and responsibilities for *the services administered by the municipal 
authorities. The programme has prevented buildingsf from being abandoned, car- 
ried out emergency repairs, and catalysed schemes fat tenant cooperative owner-^ 
ship. The Service works in close cooperation with family health workers, pub- 
lic health nurses, and coaBtoity health guides, and is likely to be extended 
to other parts of the city. Jhe authors advance the hypothesis that a trained, 
dedicated and competent building superintendent can dcpore for inner city 
health than a doctor ox nurse. 
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Robinson, D. "Slum clearance pays off." National Municipal Review , Vol. #14: 
pages 4t>l-465 (1955). # " 

The etojiomic, public health, and social aspects of slum fclfi£rance programmes 
a^e discussed, and an . improvement in health, in infant mortality and in the in- * 
cidence of tuberculosis arid childhood diseases is noted in a rehoused ^roup as 
compared with .slum dwellers in Newark, New Jersey. 
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iluddock, _J*C* fl Lead/£oisonifcg in children with special reference to pica. u 
journal of" the' American Medical Association , Vol. #82: pages 1682-1684 (1924). 

The author discusses, and illustrates with case reports, the childhood hafcit. 
pf pica, and the 'tendency. for children afflicted with this condition to suffer 
from lead poisoning as a result of gnawing porch railings, window sills, door 
casings, painted furniture and toys. 
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Sofoluwe, CO. '{The effect of housing conditions on prevalence of bronchitis- | 
bronchiolitis airf bronchopneumonia in Ugos, Nigeria.** West Afr ican Medical l 
Journal, Vol. #18: pages 35-42 (1969). ~ — ^ 

In 1963 pneumonia and bronchitis* were the leading causes of death among~toifants, 
in children aged one to foui*, and in those over 75 years of age. The author 
therefore studied the available statistics derived from records, (mostly hospi- 
tal figures) of the Nigerian Ministry of Health 1913-1957, records of the Lajsos 
City Public Health Department 1957-1964, and data from the Lagos University 
Teaching Hospital for 1963 and 1964. The latter were the most reliable and 
showed a primary bronchopneumonia case fatality rate of 25-26%. Where broncho- 
pneumonia featured as a secondary, or tertiary, diagnosis the fatality rates were - 
higher and the concomitant diseases were grouped as malnutrition (kvashiokor 
and marasmus), measles, congenital condition*, cerebrovascular disease, other 
severe infections including gastroenteritis, anaemia and 1 leukaemia, and other 
miscellaneous conditions. Social, environmental and seasonal influences are 
discussed. Comparative statistics for 30 other countries showed that Nigeria 
had the highest mortality rates for bronchopneumonia and came seventeenth for % 
bronchiolitis. ^J\^a ' 
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* 

Stein, L. "A study of respiratory tuberculosis in relation to housing condi- ' • 
tions in Edinburgh. I The pfe-war period." British Journal of Social Medi an* ' 
Vol. #4: pages 143-169 (1950). 1 ~- 



The tuberculosis statistics of Edinburgh were examinad to test the hypothesis 
that bad housing conditions are associated with a hfgh incidence of the dis- 
ease. A consistent and highly significant association between both mortality 
and indicence of tuberculosis and overcrowding and density of occupation was 
established. The association was greater in respect of mortality than of in- 
cidence, and greater in respect of overcrowding than of housing density It 1 
was noted also that the increases both .in prevalence and in dekths, which be- 
came apparent upon the outbreak of war in 1939,. were in part a "continuation of 
trends already established in rates for 'young adults before 1939. 
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Vincent, L.J. , Algie, W.E., and Marals, G. van R. ' "A system of sanitation for 
low-cost, high-density housing." Document submitted to WHO by the African 
X^Hotising Board, Ridgewav, Lusaka, Northern Rhodesia, 1961. 



Source not referenced. 
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Wittels, I. & Batwinlck, J. "Survival in relocation."^ Journal of Gerontolo gy. 
Vol. #29: pages 440-443 (1974). « ~ — ~ £lL 

Mortality rates of healthy elderly persons (aged 60-89) who were voluntarily . 
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relocated In senior citizen apartment houses were compared with tho€e of a con- 
trol group. The evidence did not suggest that the lives of elderly people were 
shortened by the stress of such relocation. 
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American Public Health Association, Program Area Committee on Housing and Health. 
"Basic health principles of housing and its environment." American Journal of 
Public Health . Vol. #59: pages 841-853 (1969). " 

A useful list of guidelines published by the Association's Committee on the 
Hygiene of Housing in 1938 (Amef. J.. Pub. Health, 28: 351-372) and since re- 
vised. The original list covered fundamental physiological and psychological 
needs, protection against contagion, and protection against accidents. A re- . 
vised classificatton^lW now been adopted subdividing the material into: (1) v* 
the living unit-arid structure (human factors, sanitation and maintenance, safety 
and injury prevention); and (2) the* residential environment (community or in- 
dividual facilities, quality of the environment , environmental control programmes) 

■ « 

459. • 

Neighborhood Environmental Evaluation and Decision System (NEEDS) Bureau of 
Community Environmental Management, U.S. Public Health Service, Department of 
HEW, Washington, D.C., 1970, * ' 

This document provides an evaluation procedure for assess ingHft|ising and en- 
vironmental quality. . 

46.0. • , 
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Society for General and Community Hygiene and the League of Architects. 
"Gesundheitrelevante Unweltbedingungen (Environmental conditions relevant to 
health) : Deutsche Architektur. Berlin, Vol. #4 (1972) . 

This is a report of a congress "organized jointly by the Society for General and 
Communal Hygiene and the League of Architects of the German Democratic Republic 
and held in 'Rostock-Warnemunthe. The indin objective of the meeting was to see 
how far new data from research, and new technical practices, mi At be employed 
for planning housing conditions favourable to good health. Four groups of pro- 
blems were dealt with: first, general questions of socialist planning of the * 
environment, urban . design, and urban hygiene, as well as hbusdng and sociolo- 
gical principles of planning; secondly, microclimates of dwellings, questions 
of heating-, protection from^he suri> ventilation and air conditioning; thirdly^ 
the influence of light and colour on man, and special problems of mmlight< and * * 
of artificial lighting; and fourthly, problems of combating nois^w^especially 
traffic noise, the sound insulation of buildings, and the analysis* of subjec- 
tive perception of noise. The import contain* ftumerous papers on these subjects; 
delivered at the congress^ w i 
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World Health Organization, Technical Report Series, No. 353, "Appraisal of the 
hygienic quality of housing and its environment. . Report of a WHO Expert 
Committee." Geneva: WHO, 1967. ' 

This report is concerned mainly with methodology and sets out in some detail 
the fundamentals of survey and appraisal methods. 'It deals not only with 
methods for^ expressing the quality of housing, but also with sampling techni- 
ques, the grouping of items for evaluation and the applications of various 
data processing methods. 
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tforldHealth Organization, Technical Report Series, No. 544, "Uses of epidemic-' 
£ogy in housing programmes and in planning human settlements. Report of a WHO 
"Expert Committee on Housing and Health." Geneva: WHO, 1974. 

The'Committee reviews the current knowledge of the effects of housing on health 
and discusses/ the specific problems associated'with the various types of human 
settlement./ The effects of physical factors includiftg climate, the special 
% problems of housing in developing countries, housing materials, and, new construe 
t ion methods are each considered. Accidents in the home and its environment are 
becoming/ an increasingly important cause of morbidity and early mortality. All 
too little is known of the effects of housing and its environment on mental 
and social wallbeing, and much still remains to be done in the provision of spe- 
cial housing for the aged and handicapped. The development of epidemiological . 
techniques is discussed together with the methods 'of collection, analysis, and 
interpretation of data for use in epidemiological studies. 

Among its extensive list of recommendations the Committee singled out for spe- 
cial consideration the need for compiling -a good annotated bibliography of the 
subject as much of the material £s at present scattered' and inaccessible. The „ 
importance of adequate training programmes is stressed together with the need 
for liaison between* international 'agencies and national governmental and non- ^ 
governmental bodies. It is pointed out that research should be directed inter t 
alia towards the effects of the environment on noncomm^nicable inspiratory dis- 
eases, and towards a better understanding of psychological and psychosomatic 
effects. Suggestions are made for the establishment of suitable guidelines- foe 
healthful housing. r / 
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